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THE USES OF NUCLEAR DISINTEGRATION IN THE DIAGNOSIS AND TREATMENT OF 
BRAIN TUMOR* 


Wituam H. Sweet, M.D.t 


N THE utilization of isotopes to aid in the clinical 
management of intracranial tumors that has 
been developed at this hospital in the past few years, 
we have been aided by many workers. The time at 
which an elaborate addition to the hospital’s in- 
vestigative facilities is brought into action is per- 
haps a suitable time to draw attention to the diver- 
sity of talents that has been required for making 
some headway in such a limited field as that of 
brain tumors. 
About four years ago, when Dr. Selverstone and 
I were receiving our first education in the use of 
radioactive isotopes from Dr. Solomon and Dr. 


Hastings at the Biophysical Laboratory at Harvard 
Medical 


School, we began to cast about for a radio- 
active isotope that would concentrate in brain 
tumors. Dr. Selverstone’s suggestion of P. in- 
jected intravenously as the phosphate proved mag- 
nificently fruitful, and of all the various substances 
tried here and elsewhere for this purpose, P® gives 
the greatest differentials between tumor and nor- 
mal brain in the widest variety of neoplastic types. 
At the optimal time interval after injection for the 
maximum differential, twelve to forty-eight hours, 
even the most slowly growing, sparsely cellular and 
avascular gliomas have shown useful ratios of 
greater than 5:1. More cellular or more vascular 
tumors, or both, have shown ratios even greater 
than 100:1. As P® decays it emits only 6 par- 
- ticles, which travel but a few millimeters in tissue. 
Hence the introduction of an appropriately sen- 
sitive probe counter into the brain permits one to 
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ascertain by the counting rate when neoplasm is- 
entered and where its limits are. 

Such a probe counter was first designed by the 
physicist Dr. Charles Robinson, then of Wisconsin. 
Dr. Solomon promptly secured the aid of Dr. 
Robinson and his counter, which device we used 
in man in time to send a telegram with the data to 


Ficuas 1. Robinson-Type Probe Counter. 
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Dr. Robinson, since then at the Harvard 
Biophysical Laboratory, has perfected the probe 
counter so that it is now only 2 mm. in diameter.! 
Figure 1 shows the Robinson type of Geiger-Mũl- 
ler counter that we currently use. The next two fig- 
ures illustrate the technic for locating and delimiting 
a brain tumor at operation Figure 2, the photo- 
graph of the operative field shows at each lettered 
point the site of insertion of the Robinson probe 
counter, and the dotted line shows the plane of re- 
section of temporal and occipital portions of the 
brain. Table 1 shows the counting rates per minute 
at a series of depths at each of these points, which 
gave us the basis for deciding the line of resection. 
The count rate in the gray matter (at 1 cm.) is 
higher than that in the underlying white matter, 
but the counts at B (3 cm.) and E (5 cm.) are 
those typical of tumor. This patient’s tumor was 
one of the first in the series demarcated with the 
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probe counter; he is still active and symptom free 
twenty-four months after the removal of his glio- 
blastoma multiforme. 

Recently Drs. Selverstone and White’ have cor- 
related the operative counts in vivo at various 
points in brain and brain tumor with the actual 
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Efforts have also been made to assist the pre- 
operative diagnosis and localization of brain tumors 
by detecting a concentration in them of an isotope 
emitting gamma rays that could penetrate the skull. 
Here Dr. Selverstone and I? have used K*. Al- 
though this concentrates to a higher degree in most 
brain tumors than the other gamma emitter used 
for this purpose (Im diiodofluorescein), the K* is 
seized avidly by muscle as well. The medium- 
sized temporal muscles and the even bulkier sub- 
occipital muscles give rise to a curtain of gamma 
radiation outside the tumors that lie beneath them. 
Dr. Selverstone has demonstrated that the ob- 
scuration arising from the muscular curtain can 
be diminished by placing the sensitive counter at a 
short distance from the skull instead of against 
it. Still, the procedure bears over muscle an un- 
attractive resemblance to the use of a colorimetric 
method for finding a black cat behind a pile of coal. 
On the other hand, for most tumors lying above the 
muscles, except for the slow-growing astrocytomas, 
the method appears useful. We have even found 
one tumor smaller than a cherry just beneath the 


Total .... 114 
cortex of the precentral This tumor did not 


deform or shift the lateral ventricle of the ipsilateral 
hemisphere, yet its excessive gamma radiation after 


in other patients with misleading clinical signs. 
A better method for external localization of brain 


ing circuit, only those pairs of gamma rays that are 
not scattered are registered. Figure 3 shows the 
effectiveness of this technic for eliminating the 
scattered rays from consideration. It will be ecen 
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gamma cays; hence the neoplastic image of these 
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Definite temor count. blurred and expanded. Dr. Gordon 1 
sumer count. Massachusetts Institute of Technology, now the 
ne hospital’s physicist, has thought of the tactic of 
using radiation that occurs when a 
positron strikes an electron and the two particles 
are annihilated, giving rise to a pair of .51 mev 
due to Dr. Selverstone’s efforts, the use of this in- rays, which go off in opposite directions 
strument has been put on such a firm basis that it 3 By means of a coincidence-count- 
forms an integral part of our surgical treatment 
of many brain tumors. Table 2 shows a summary 
to date of the results of the method for localizing 
these tumors at operation. 


Vol. 245 No. 23 


that the beam is recorded as a much narrower 
column when the pairs of annihilation gamma rays 
from positrons are counted than when directional 
counting under similar circumstances is tried with 
Im, the radiation of which is similar in intensity 
to that of the annihilation gamma ray. We are now 
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in the process of trying to find the most suitable 
positron-emitting isotope for this purpose. A group 
at Duke University, however, had started earlier 
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on the same ideas and has recently published a 
preliminary communication.‘ 

We, with many others, have also been trying to 
utilize the enormous energies developed at nuclear 
disintegration to destroy unwanted cells. The 
huge concentration of P® in brain tumors as com- 
pared with normal brain gave rise to an abortive 
hope that this substance might be of value in 
therapy, but Table 3 indicates why this has failed. 


NUCLEAR DISINTEGRATION — SWEET 
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One sees that vital active tissue such as liver and 
bone marrow take up as much P. as the brain 
tumors, or more, and that the reason the substance 
is valuable in tumor localization is that the normal 
brain takes up so little — rather than that the tumor 
takes up an extraordinarily large amount. Hence 
if one is to utilize the blood-normal-brain barrier 
in designing a treatment of brain tumors one must 
find some way of concentrating the destructive 
effect of nuclear disintegration in the brain. The 
striking tendency of a certain few isotopes to cap- 
ture slow neutrons and then break up, releasing 
large amounts of energy, seemed an avenue worthy 
of exploration, since the beam of slow neutrons can 
be readily confined to a portion of the head and the 


ENERGY OF IONIZATION 
FOR EACH ISOTOPE IN TISSUE = 
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F = Flux-number of thermal neutrons/ em / gc. 
N = Number of atoms of an isotope /unit volume. 
o Capture or absorption cross section. 
E = Energy in mev after neutron copture. 

A=Fraction of this energy absorbed in tissue. 


Ficure 4. 


other active tissues of the body kept out of harm’s 
way. 

When a neutron is slowed down to speeds of the 
order of 2200 meters per second, its energy at that 
velocity (of only .025 electron volts) is not enough 
to ionize any atom it happens to meet by knocking 
off one of its orbital electrons. It reacts with matter 
chiefly when the nucleus of an atom captures it. 
The nuclei of the integral atoms of living tissues 
have only a slight tendency to capture slow neu- 
trons. This cannot be disregarded, „be- 
cause there are so many of them, and Figure 8 in- 
dicates the type of reaction that occurs on neutron 
capture by hydrogen and nitrogen, the two most im- 
portant atoms in living matter in this respect. The 
same figure indicates the reaction when a boron!® 
atom, which has an enormous capture cross section 
(e,) for slow neutrons, gobbles one up. The high- 
energy large alpha particle that appears travels 
less than 15 microns in tissue, which means that its 
destructive effect is confined to a tiny zone in the 
immediate neighborhood of the cell containing the 
boron atom. This reaction caught the attention of 
Kruger® and of Zahl and his co-workers,* twelve 
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years ago; they suggested its use in the treatment 
of cancer. 

When Conger and Giles,’ at Oak Ridge, reported 
last year on their radiation of lily bulbs with slow 
neutrons and showed by computation that a sub- 
stantial amount of the radiation change in these 
plants was associated with their trace amounts of 
boron, Dr. Javid and I* decided to try to put enough 
more boroniꝰ into the brain of man that the site of 
each such atom would largely determine the de- 
structive radiation effect. 

With the aid of Dr. Brownell,® we have computed 
to at least a first approximation the radiation 
dosage arising from each of the elements in brain 
and brain tumor, according to the simple formula 


% 
33 H' + n H*+ „2.23 mev) 
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Ficure 5. = of Formulas (Slow-Neutron Capture Re- 
actions of Hydrogen, Nitrogen“ and Boron"*). 


shown in Figure 4. We find that if we can put 50 
microgm. of boron’® per gm. of tissue into a brain 
tumor with only 15 microgm. of boron per gm. of 
normal gray matter (that is, 3} times as much 
boron in tumor as in normal brain), the tumor will 
receive 3 times as much radiation as the brain. In 
other words, at these levels of boron'® concentration 
the site of this atom largely determines the radia- 
tion effect. 

With the only substance we have so far tried ex- 
haustively, — borax,— we find that such abso- 
lute levels in tumor are readily attainable without 
producing significant toxic effects and that dif- 
ferentials between tumor and brain of 3:1 to 28:1 
occur in some rapidly growing gliomatous and car- 
cinomatous tumors for a short interval up to the 
first half-hour after injection. We are, of course, 
attempting to improve our tumor-normal-brain 
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differentials in a wider variety of cases and to main- 
tain this for a longer period. 

From here on the work has been continued in 
collaboration with Drs. Farr, Borst and Van Slyke 
and their staffs of the Brookhaven National Labora- 
tories. Only if we can make a success of irradiation 
of patients at the massive Brookhaven nuclear 
reactor shall we have attained our goal. We are 
not yet ready to comment on any phase of this 
major step of the work. 


SUMMARY 


Research at the Massachusetts General Hospital 
with isotopes and brain tumors has brought to light 
several useful findings. 

Pu concentrates much more in brain tumors than 
in normal brain; hence a probe-type Geiger—Miiller 
counter detecting beta radiation can be used to 
advantage to find and delimit such tumors at 
operation. 

K also concentrates in these tumors; its gamma 
ray permits external localization through the intact 
skull in many cases. 

The special type of gamma rays emitted when a 
positron and an electron collide and are annihilated 
promises to be particularly valuable in the externa! 
localization of tumors. 

Bie, which eagerly captures slow neutrons and 
then disintegrates, can be concentrated sufficiently 
in brain tumors to suggest that irradiation with 
slow neutrons may be useful in their therapy. 
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THROMBOPENIC PURPURA — NEWTON AND ZUELZER 


IDIOPATHIC THROMBOPENIC PURPURA IN CHILDHOOD* 
A. Newton, Jr., Carr. (MC) USA, f Worr W. Zueizer, M. D. 


DETROIT, 


HE syndrome of “idiopathic” or “primary” 

thrombopenic purpura has been discussed by 
a number of authors, but these studies usually 
have included all age groups or have used large sub- 
divisions of age ranges. The condition as it is seen 
in childhood has not been dealt with specifically or 
in detail for some time. McLean® in 1932 reported 
a short follow-up study of 21 cases, and Diamond® 
briefly summarized the results of therapy in 28 
cases in 1938. Since then, except for studies on 
congenital purpura,’ no comprehensive publications 
have appeared on thrombopenic purpura in child- 
hood. 

This paper reports on 47 cases§ of idiopathic pur- 
the Children’s Hospital of Michigan, with the pur- 
pose of presenting the characteristics of the clinical 
picture and course as they are seen in this age 
group, and of stressing differences in the condition in 
children as compared to its manifestations in adults. 


Case AND Mrnops 


The patients were children admitted to the wards 
or, rarely, studied as ambulatory patients in the 
Anemia Clinic. The criteria for the diagnosis of 
primary thrombopenic purpura were: significant 
thrombopenia with platelet counts below 100,000, 
associated with clinical evidence of an abnormal 
bleeding tendency. These findings were —ô4 
always supplemented by one or more of the follow- 
ing: prolonged bleeding time; delayed, incomplete 
or absent clot retraction; and increased capillary 
permeability. 

Confirmation of the diagnosis and exclusion of 
other conditions was obtained by bone aspiration in 
the last 30 cases of the series. Cases of purpura 
associated with primary diseases such as leukemia, 
aplastic anemia, disseminated tuberculosis and so 
forth were excluded from this series, as were all 
cases of nonthrombopenic purpura. 

The patients were followed closely during the 
initial episode of purpura until all abnormal mani- 
festations had disappeared. Most of the children 
were subsequently seen at regular intervals. Those 
patients admitted in the early days of the study 
who had not been followed closely after the subsi- 
dence of their original symptoms were called in for 

n e and 3 director of laboratories, Percy Jones General 
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At this time a detailed history relating to bleeding 
manifestations, allergies and other pertinent informa- 
tion was obtained, and a complete physical examina- 
tion and hematologic study were made. These data 
were supplemented as indicated by the records of 
physicians whom the patients had consulted or 
hospitals where they had been studied before or 
after their contact with us. The total period of 
follow-up of the patients in this study was at least 
six months in 42 cases and exceeded two years in 
27 of these. 

Platelet counts were determined by the Fonio 
method. In a few cases in which platelets were ob- 
viously diminished or virtually absent the degree of 
thrombopenia was determined only by scanning 
routine peripheral-blood films. 

Bleeding time, clotting time and capillary fragility 
were determined by the various members of the 
resident staff; consequently the technic varied 
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Ficunse 1. Age Incidence in 47 Cases of Idiopathic Purpura. 


somewhat. Bleeding times were determined by the 
Duke method, clotting times by the Lee-White 
method and determinations of capillary fragility by 
maintaining a blood-pressure cuff at a pressure 
halfway between diastolic and systolic for five 
minutes. Clot retraction was estimated by observ- 
ing at twenty-four and forty-eight hours clotted 
blood kept at 37°C. Heparin-tolerance tests were 
done by a modification of the Allen method.“ 


OsBsERVATIONS 

Clinical Features 

The age incidence of thrombopenic purpura 
among our patients ranged from nine days to eleven 
years (Fig. 1). (The upper age limit ~ admis- 
sién to the hospital is twelve years.) The mean 
age was 5.3 years. Almost 60 per cent of the cases 
occurred in children between the ages of ores, and 
seven years. 
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There were 28 boys and 19 girls, a ratio of 1.4:1, 
which stands in contrast to the sex incidence of 
purpura in adults, with its well known predomi- 
nance of women. Forty-one children were white 
and 6 were Negroes. 

A seasonal incidence was suggested when the 
dates of onset of the initial bleeding episodes were 
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Ficunz 2. Seasonal Incidence of Onset of First Episode in 
47 Cases of Idiopathic Purpura. 


plotted (Figure 2). The smallest number of cases 
were seen in the late summer and fall. Thereafter 
there was steady rise, with a peak incidence in the 
late spring. 

Purpura in children is often regarded as a postin- 
fectious manifestation. A history of antecedent 


Ficure 3. Incidence of Antecedent Infection in 47 Case 


infection within several weeks prior to the onset of 
bleeding could not be obtained, in spite of careful 
questioning, in 22, or 46.8 per cent, of the cases 
(Figure 3). In many of the remaining patients the 
antecedent illness had been trivial, consisting in 
infections of the upper respiratory tract — usually 

mild coryza, sore throat or the like. ep pw sod 
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measles had preceded the onset of purpura by an 
interval ranging from five days to five weeks. The 
course of the measles had not been unusual in any 
of these patients, as far as could be ascertained 
from the history. The relation between measles 
and thrombopenic purpura was mentioned by Kare- 
litz® and has recently been stressed by Ackroyd. 
However, if there is any etiologic relation between 
the two conditions, purpura must be an extremely 
rare sequel of measles, in view of the universality 
of this infection. 

Attempts have been made to interpret thrombo- 
penic purpura, as has been done with anaphylactoid 
purpura, as a sensitivity phenomenon of allergic 
nature. A detailed history with respect to the usual 
allergic phenomena was taken in 44 of the 47 cases. 
In 9 patients, or 21 per cent, some form of allergy 
had been present at some time — though in no case 
at the time of the purpura. The allergic manifesta- 
tions were hives in 6 cases. Two children had asthma 
and 1 had had infantile eczema. The allergens were 
not known in any of these cases. In only 3 of the 
children with allergic manifestations was there a 
history of allergy in another sibling. In 10 other 
cases a member of one of the two preceding genera- 
tions of the family was said to have an allergy. 

A detailed family history concerning bleeding 
tendencies was available in 40 cases. Impressive 
evidence of a familial bleeding disorder was obtained 


_in only 1 child with 2 cousins, children of 2 maternal 


uncles, who had died of hemorrhage in early child- 
hood. In 3 cases one of the parents was said to 
have frequent nosebleeds. The maternal grand- 
father of another child was said to have suffered 
from frequent nosebleeds but to have been cured 
by an operation. A tendency to bruise easily was 
recorded in the uncle of still another patient. Thus 
evidence for a hereditary bleeding diathesis in the 
group as a whole was virtually lacking. 

examination rarely yielded abnormal 
findings other than the hemorrhages themselves. 
Splenomegaly was encountered only once. In 5 
children the tip of the spleen could be palpated at 
the costal margin on inspiration. In the with 
splenic enlargement the size of the liver was also 
significantly increased. These findings raised doubts 
of the diagnosis at the time, but the bone-marrow 
examination disclosed no evidence of leukemia, the 
anemia seemed proportionate to the blood loss, 
the course was not unusual and the liver and spleen 
receded with improvement. Lympadenopathy was 
not found in any patient in the group. 

The localization of the hemorrhages is of interest. 
Petechial hemorrhages and ecchymoses in the skin 
occurred in all but 1 case. In 21 patients cutaneous 
hemorrhages combined with petechial bleeding in 
the oral and conjunctival mucous membranes were 
the only demonstrable manifestations of an abnormal 
bleeding tendency. This type of bleeding occurred 
in combination with epistaxis in 14 other children. 
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purpura was accompanied by bleeding 
from one other major internal source in 5 cases — 
the urinary tract in 2, the central nervous system 
in 2 and the gastrointestinal tract in 1 patient. 
In 6 cases bleeding at multiple sites, including the 
skin, was noted. One child had melena, hematuria 
and epistaxis but no cutaneous bleeding. 

Bleeding into the central nervous system oc- 
curred in 4 patients. Two of these died; at autopsy 
they were found to have a hemorrhagic encephalop- 
athy, with multiple petechial pericapillary hemor- 
rhages obviously related to an acute necrotizing 
vasculitis. Pathologic changes of this type do not 
seem to have been reported in association with pri- 
mary purpura" but conform to the picture most 
often seen in syphilitic patients treated with arseni- 
cals and known as hemorrhagic encephalitis. We 
are inclined to regard these two cases as instances 
of the latter condition complicated by thrombo- 
penic purpura rather than as of primary purpura. 
Since in each case there was gross hemorrhage, 
— subdural or cerebral, — and since the early clini- 
cal manifestations and laboratory findings were 
indistinguishable from those observed in primary 
purpura, the cases are included in this report in 
order to avoid arbitrary selection. 

In the two other patients, bleeding into the central 
nervous system was suggested by convulsions and 
the presence of xanthochromia or blood in the 
cerebrospinal fluid. One patient recovered but 
subsequently had recurrent generalized convulsions, 
probably on the basis of damage caused by the 
cerebral hemorrhage; the other had a transitory 
hemiplegia. 

Thus, if one excludes the two cases in which the 
vascular vous hemor- 
thage developed in only 2, ‘or 44 per cent, of the 
children. This incidence stands in contrast to the 
recent report of Elliott,? who found bleeding in this 
area in 12.9 per cent of 93 patients ten years of 
age and older. 

Five children developed hematuria; 4 had gas- 
trointestinal bleeding and one had vaginal bleeding. 
The bleeding was severe in some instances, leading 
to a profound acute anemia, whereas in other cases 
the hemoglobin levels were scarcely or not at all 
affected. There was no correlation between the 
severity of the initial bleeding episode and the in- 
tensity or duration of subsequent hemorrhagic 


manifestations. 


Laboratory Findings 
In all cases the platelet count was less than 60,000, 
in most instances the platelets were virtually 
absent. The bleeding time was invariably prolonged. 
The clotting time of venous blood was normal in 
42 patients in whom the test was made and was 
slightly prolonged in one case. Clot retraction was 
delayed and poor or absent in 23 of 29 cases but was 
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reported as complete in twelve to forty-eight hours 
in the remaining 6. Capillary permeability was 
definitely increased in 23 of 32 patients. 

Anemia of significant degree (hemoglobin levels 
below 10 gm. per 100 cc.) was encountered in 25 
per cent of the cases and was severe in almost 50 
per cent of these. Lymphocytosis was not a con- 
stant finding but occurred in approximately 30 per 
cent of the cases. No instance of leukopenia was 
encountered. 

Bone-marrow aspirations were done in 30 cases. 
A uniform or diagnostic pattern was not evident 
with the technics used, although certain suggestive 
features were frequently seen. With a crude survey 
technic on smears made of the first drop of liquid 
marrow obtained, an attempt was made to estimate 
in a rough quantitative manner the number of mega- 
karyocytes. As many smears as possible were made 
and examined with special attention to the “feather 
edge where megakaryocytes are apt to aggregate. 
On this basis a distinct increase in the number of 
megakaryocytes was thought to be present in 11 
cases. 

In 4 cases the number of megakaryocytes was 
thought to be normal; in 8 others a decrease seemed 
evident. In 7 cases the specimen was judged un- 
satisfactory for purposes of megakaryocyte study. 
Although the majority of the marrows exhibited 
megakaryocytes with the features of immaturity, 
lack of granular development and poor platelet for- 
mation as described by Dameshek“ and others,” 
these findings were not invariably present and could 
not be correlated with the course of the disease. 

The bone-marrow “eosinophilic index” of 
Schwartz" was determined in 28 cases in an attempt 
to make prognostic correlations. Schwartz, report- 
ing on a series of 100 cases of all age groups, found 
a high eosinophilic index (more than 50 eosinophils 
in 1000 granulocytes of metamyelocyte, band-form 
or mature-leukocyte character) to be associated with 
a benign self-limited type of purpura. By contrast, 
cases with a low index tended toward recurrence 
and frequently required splenectomy. 

Our findings with respect to the eosinophilic 
index showed no clear-cut correlation with the 
course of the disease and therefore had no prog- 
nostic value. Exactly 50 per cent of the marrows 
examined had indices greater than 50. With respect 
to duration, a low index was found in 7 of the 18 
children whose purpura lasted for less than 3 months, 
whereas 2 of 6 children with a more chronic course 
had a high index. As regards recurrence rate, high 
and low indices were almost evenly distributed 
among the patients who did not relapse. However, 
in the small group of patients with recurrence the 
majority had a low eosinophilic index. 

Hepar e levels, as evaluated by the 
heparin-tolerance test, were obtained in 4 cases 
and showed no significant elevations compared to 
normal controls. 


Course 

The management of the patients was guided by 
the severity and duration of the bleeding manifes- 
tations. Blood transfusions were given to 27 patients 
chiefly on the indication of anemia or continued 
blood loss. Bank blood, stored in ACD solution, 
was used except in one case in which 2 direct trans- 
fusions were given. Apart from its effect on restor- 
ing hemoglobin, transfusion did not seem to affect 
the condition. There was no consistent rise in the 
platelet count and no appreciable effect on capil- 
lary fragility or in clinical bleeding manifestations. 

Although improvement followed transfusion in 
some cases, the same degree of improvement was 
frequently observed in patients who had not received 
transfusions. Conversely, transfusions often failed 
to affect the bleeding state to any appreciable 


degree. 

In the earlier years of the study vitamin C, 

vitamin K, folic acid, rutin, liver extract and pent- 
nucleotide had been used without demonstrable 
effect. In recent years 2 patients received lysine by 
mouth without improvement. The majority of the 
patients received no therapy other than transfusions, 
as indicated, and occasional local hemostasis. 

y was performed in 7 cases. The 
indications varied, as some of the patients were 
under the care of the referring physicians. 

The duration of the bleeding manifestations was 
surprisingly short in the majority of cases. Among 
42 patients who were followed for six months or 
longer the bleeding subsided in 29 cases within a 
month and within eight to ten days from the onset 
in several. In 6 additional patients the purpura 
lasted intermittently or constantly for less than 
three months but more than one month. In one 
additional child bleeding continued for a period of 
three months. In 6 patients the disease ran a 
chronic course extending beyond six months in 
duration. The longest period of more or less con- 
tinuous purpuric manifestations was three years. 

A splenectomy was performed on this patient 
thirty-nine months after onset of symptoms. Post- 
operatively there was cessation of all bleeding 
symptoms, but the platelet count showed only a 
transient rise and has remained at pathologic levels 
for four years. The bleeding time, however, was 
normal at the end of that period, and there have 
been no abnormal bleeding manifestations. The 
patient was menstruating without undue blood loss. 

The usual pattern of spontaneous recovery was 
characterized by cessation of clinical bleeding mani- 
festations, usually with return of capillary fragility 
at the same time or even slightly earlier. This was 
followed in most cases by a somewhat gradual rise 
in the platelet count and return to normal bleeding 
time and clot retraction. In some instances there 


was a prolonged lag between the disappearance of 
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clinical purpura and the return of platelets. Two 
representative cases are reported. 


Case Reports 


Case 1. A. R., a 6-year-old girl, was admitted to the 
hospital — a history of developing many ecchymoses and 
petechiae and passing bloody urine for 3 to 4 days. The 
peripheral blood showed no abnormality except a moderate 
anemia and an almost complete lack of platelets. 
marrow aspiration showed normal eryth and leuko- 
— Capillary fragility was greatly increased and the 

ing time was 20 minutes. 

The patient received two blood transfusions for anemia 
and continuing blood loss. The capillary fragility and bleed- 
ing time and the platelet counts were followed serially. The 
hematuria stopped about 10 days after the onset of sym 
toms, but cutaneous hemorrhage continued to appear. * 
that time the abnormal capillary fragility had decome less 
marked and the bleeding time was a The thrombo- 
Blood fro continued. On the 16th day of the disease oozing of 

from nose and ears was ed, and the b 
time again was elevated. At this time the capillary fragility 
however, was less abnormal than before. It became norm 
at — the 23rd day, by which time the bleeding time had 
Al bleeding stopped ap ly on the 25th day. The 
ing 8 roximate 1 — e a 
negative time — the capillary fragility — 
ative. The platelet count, however, remained low and 
ogo vd ~ until 3 months after the first onset of 442 
has been followed over a 4-year has had 
no binge recurrences of bleeding. 


Case 2. M. McP., a 3-year-old Negro girl, entered the 
hospital with a 24-hour history of . of severe 
No cutaneous purpura or other bléeding was present. 
was marked anemia and almost complete absence of platelets. 
Results of a bone-marrow aspiration were — 3 with 
the diagnosis of idiopathic thrombocytopenic purpura. B 
ing time on admission was greater than 2 27 minutes. The 
— lary permeability was not determined at this time. 

he anemia the child was given several ~~ 

— Al On the second — day a capillary-fr 
test was found to be negative. epistaxis contin 
hematuria and melena developed. On the 3rd 8 = 
the bleeding manifestations abruptly ceased. Sth 
hospital day the bleeding time was 5 minutes; from — time 
on it 11 normal. The platelet count began to rise on 


about the 6th hos 2 In 3 weeks the count had 
— al. No further bleed leeding has occurred over a period of 
— 


irations were obtained on the 2nd, 4th, 
6th, 9th and nd 2374 de — the disease. No peripheral aggrege- 
tion of platelets was seen in the megakaryocytes un 
aspiration of the 23rd day. 


REsuttTs or THERAPY 


Of 40 patients treated conservatively (Fig. 2 
2 died within a few days after the onset. These 2 
cases have been referred to earlier. The onset of pur- 
pura was preceded by scarlet fever in 1 case and 
was without antecedent illness in the other. In the 
postscarlatinal case the original illness had been 
followed 3 weeks later by a recurrence of sore throat, 
for which the child had received sulfapyridine. At 
this time he began to complain of multiple joint 
pains and swellings and had several episodes of 

epistaxis. Ten days later purpura had begun, and 
the child died 3 days afterward. The autopsy 
disclosed a generalized acute and subacute arterio- 
litis, characterized by necrosis and inflammatory 
cell infiltrations in the vessel walls. There was gross 
cerebral hemorrhage, as well as hemorrhage in the 
thymus, anterior mediastinum and bladder, and 


— 
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thrombosis of the lateral dural sinus and embolism 
of a branch of the pulmonary artery. An acute 
splenitis was also present. 

The history and the character of the lesions seem 
to indicate a sensitivity phenomenon related to a 
streptococcal infection and possibly to drug therapy 
and set the case apart from ordinary uncomplicated 
purpura. 

The second death occurred in an eighteen-month- 
old girl who had been well until the sudden onset 
of coma, followed sixteen hours later by purpura. 
She died twenty-four hours later. Grossly there 
was massive subdural hemorrhage as well as pete- 
chial hemorrhage in many sites. Histologic examina- 
tion showed arteriolar and capillary necrosis, with 
perivascular hemorrhage throughout the brain, 
spinal cord, meninges and choroid plexus. Tissues 
from other parts of the body showed no vascular 
alterations. Again the primarily vascular nature of 
the disease seems beyond question, and it is clear 
that neither of the 2 cases represents an ordinary 
uncomplicated purpura. It appears highly doubtful 
that splenectomy could have altered the outcome 
of an illness characterized by widespread fixed 
vascular lesions. 

These 2 cases represent a mortality of 5 per cent 
among 40 conservatively treated patients. Of the 
38 survivors, 35 have been followed for at least 
six months. In 32 of these the initial episode was 
not followed by recurrences. The purpura in these 
patients was an acute, benign, self-limited condition 
that subsided with supportive therapy or without 
treatment. The longest period of purpuric mani- 
festations in this group was three months. 

In 3 cases purpura recurred at intervals ranging 
from four months to one and a half years. One of 
these patients was again treated conservatively and 
has remained free of purpura for four years. The 
other 2 patients were unavailable for follow-up 
study after the recurrence. 

The experience gained with the entire group of 
medically treated patients indicates that purpura 
is usually a disease of short duration in children, 
recurs rarely and even after recurrence may sub- 
side spontaneously. 

If the cases treated by splenectomy are reviewed 


Against this background the results of the operation 


are not overly impressive. Of 7 patients treated by 
splenectomy, 1 died. The mortality in this small 
group is 14.4 per cent. The patient was an II- year- 
old girl whose bleeding had become severe and pro- 
longed and who was subjected to the operation even 
though a bone-marrow aspiration had shown the 
virtual absence of megakaryocytes. There was no 
striking postoperative rise in platelets, and the 
patient died three weeks later with uncontrollable 
bleeding. At autopsy, massive hemorrhage into the 
peritoneal and pericardial cavities as well as in- 
numerable smaller hemorrhages into virtually every 
tissue of the body were found, but no vascular lesions 


THROMBOPENIC PURPURA — NEWTON AND ZUELZER 


could be demonstrated. The surgically removed 
spleen had shown no diagnostic features. 

In 3 of the 6 children now alive who underwent 
splenectomy, the platelets rose immediately, the 
bleeding stopped and there was no recurrence. One 
of these patients had had purpura for only nine 
days at the time of the operation, a period in which 
spontaneous recovery is the rule. There had been 
no unusually severe or threatening bleeding. The 
other 5 patients whose spleens were removed had 
had purpura for longer periods of time, ranging 
from two and a half months to three years. 

In 3 cases splenectomy must be regarded as a 
partial or complete failure. Although in one of 
these patients the immediate effect of the splenec- 
tomy was a rise in platelet counts and cessation of 


Ficung 4. Results of Treatment in 47 Cases of Idiopathic 
Purpura. 


bleeding, a frank clinical relapse of purpura occurred 
two months later. In the second case, already re- 
ferred to above, the platelets soon fell to subnormal 
levels (50,000 or less), the bleeding time was pro- 
longed and capillary fragility remained increased, 
but there was no clinical recurrence of bleeding 
for at least four years. 

In the remaining survivor of this group splenec- 
tomy failed to produce either a rise in platelets or 
a cessation of the bleeding tendency. The purpura 
continued and the platelets were diminished for 
one year, after which time the bleeding stopped and 
the platelets returned to normal values. 


Discussion 

Our findings indicate that the syndrome of idio- 
pathic purpura in children differs from that in 
adults in several significant respects. In the ma- 
jority of cases thrombopenic purpura appears to 
be a benign self-limited condition of short duration. 
Evidence for a hereditary factor is extremely scanty 
in our case material. The characteristic predis- 
position of females toward purpura is not apparent 


sa 
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in this group. A tendency toward a seasonal in- 
cidence of childhood purpura is indicated by our 
findings. Cerebral hemorrhage is uncommon. 

The analysis of 47 cases furnished no conclusive 
evidence in favor of an allergic background of 
thrombopenic purpura in childhood. The frequency 
of even trivial infections was likewise insufficient to 
establish a causal relationship, except possibly in 
the case of measles. 

Bone-marrow examination disclosed no consistent 
pattern that could be correlated with the course or 
prognosis with respect to quantitative or qualitative 
changes in the megakaryocytes or with respect to 
eosinophilia. However, in the only patient in whom 
a complete absence of megakaryocytes was demon- 
strated, the results of splenectomy were disastrous; 


Ficure 5. Results Idiopathic Purpura 
* and in 


splenectomy therefore seems contraindicated in such 


a case. 

The results of splenectomy do not indicate a clear- 
cut advantage of surgical over medical management. 
These results must be evaluated against the back- 
ground of the natural course of the disease in children. 
Early in the disease the expectation is for 


us that early splenectomy should be avoided except 
possibly in cases of bleeding of threatening degree 
or of critical location. In this belief we are in es- 
sential agreement with Diamond,“ Elliott,: Rosen- 
thal® and McLean.‘ 

Comparison of the results of splenectomy with 
those of conservative management in the few more 
chronic cases is not conclusive. Few patients, natur- 
ally, were allowed to go without splenectomy if 
their course became chronic, and only one of these 
could be followed long enough to observe the out- 
come. This child eventually had a spontaneous, 
lasting remission comparable in every respect to 
that seen after splenectomy. Of the 5 splenecto- 
mized patients with chronic purpura only 2 were 
cured after the operation. 
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Figure 5 shows a comparison of the results of 
treatment of thrombopenic purpura reported in 
several large series of adult patients and of children, 
compiled from the literature. The columns for 
children include our own cases as well. It is clear 
that in children the recurrence rate is no higher 
in fact, is slightly lower in the medical“ than in 
the “surgical” group. Allowing for the fact that 
a certain amount of selection determined the choice 
of splenectomy (in that only patients with severe 
or chronic purpura would usually undergo operation), 
the higher death rate and recurrence rate on patients 
whose spleen had been removed argues against 
relying too strongly on this procedure. At present 
adequate criteria for splenectomy in purpura of 
childhood do not seem to exist. As the value of 
the operation in childhood is doubtful, it seems to 
us that conservatism is indicated. 


SuMMARY 


The natural history of idiopathic thrombopenic 
purpura in children was studied on the basis of 
data on 47 patients, the majority of whom were 
followed for a significant period of time. 

Children between the ages of two and eight 
years were found to be most frequently affected. 

In the majority of the cases, the disease as seen 
in children appears to be a benign self-limited con- 
dition of short duration. Idiopathic thrombopenic 
purpura in childhood further differs from the con- 
dition as seen in adults in that it shows no sex pre- 
dilection and is rarely familial. 

A clear-cut relation to antecedent infection or 
to allergy could not be demonstrated. There was a 
suggestive tendency toward a seasonal incidence 
in idiopathic thrombopenic purpura, the peak of 
cases occurring in the spring. 

The material studied yielded no consistent find- 
ings in the bone marrow with regard to either 
megakaryocytes or degree of eosinophilia. No prog- 
nostic correlations concerning idiopathic thrombo- 
penic purpura could be derived from the study of 
the marrow, although for the exclusion of other 
primary diseases affecting the marrow aspiration is 
essential. 

Adequate criteria for splenectomy in idiopathic 
thrombopenic purpura of children have not been 
established. Viewed against the background of the 
natural course of the disease, successful results in 
cases treated by early splenectomy cannot be at- 
tributed to the operation, since spontaneous re- 
covery is the rule. In chronic cases, splenectomy may 
or may not result in a cure. Splenectomy in children 
should probably be reserved for cases of uncontrol- 
lable bleeding and chronic recurrent purpura. 
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1 of endothelial closure between pri- 
mordial arteries and veins results in a complex 
of multiple arteriovenous shunts without inter- 
vening capillary bed. As compared to the simple 
traumatic variety, these congenital shunts are 
almost always multiple, and the term “fistulation” 
is hereinafter used to emphasize this multiplicity. 
Considering the intricacies of vascular embryology, 
it is remarkable that the condition is not more 


CONGENITAL ARTERIOVENOUS FISTULATION OF THE LOWER LIMB* 
Report of a Case Successfully Treated by Total Excision 
Fietp C. Leonarp, M. D., f ann Georce A. Vassos, Jr., M. 


SPRINGFIELD, MASSACHUSETTS 


Seventy-nine congenital cases! * of fistulation 
limited to the lower limb were found since that 
time to include but 4 surgical cures. These cases 
are reviewed (Tables 1 and 2), and an eightieth case, 
the fifth to be successfully managed by total resec- 
tion, is presented. 

There is general agreement! 0 that angioma 
simplex, tavernous, racemose, serpentine and cir- 
soid angiomas or aneurysms, diffuse phlebectasia, 


Tasre I. Diagnostic Signs in 79 Cases of Congenital Arteriovenous Fistulation of Lower Limb. 
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frequently seen. By the time it is discovered, con- 
genital fistulation is usually already slowly expand- 
ing and has become destructive. By pressure 
of adjacent 
muscle, bone, nerves and other structures gives 
rise to the false impression of vascular neoplasia. 
Only with surgical excision can one hope for more 
than a temporary delay of a progressive threat to 
life or limb, “ yet it is among the surgical cases 
that many failures have occurred, with recurrence 
and the necessity of amputation, or exsanguination. 
Callander‘ in 1920 found 3 congenital cases among 
447 arteriovenous fistulas of all types in all locations. 

*From the 83 Service, Wesson Memorial Hospital, Springfield, 

Senior — Wesson Memorial tal; Qt out-patient 


surgeon, Springfield and Mercy 
— — 


congenital arteriovenous fistula and the more recent 
syndrome, “arterial varices” involving the saphe- 
nous system, u all represent original developmental 
arteriovenous fistulas. These numerous confusing 
terms are merely superficially descriptive of the 
end result, arteriovenous fistulation, common to 
all. End results thus superficially described are 
largely determined by the number and degree of 
freeness of anastomosed constituents, the stage in 
vascular development in which they occurred and 

stresses and strains to which they were sub- 


Diagnosis of congenital arteriovenous fistulation 
depends on demonstration of multiple shunts and is 
suggested by their effects, when these shunts are 
significantly free. This may be accomplished by 
anatomic demonstration at operation or autopsy, 


885 
A 
iace-temperature increase..................... 43 
cases were 
1.5 cm. 7. 
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or radiologic demonstration by bone erosion or 
angiography, and is suggested by certain nonspecific 
signs of a disturbed circulation (Table 1). 

Table 2 sets forth results in the 79 cases according 
to mode of treatment. These results have been 
poor; indeed, no attempt at cure was made in most 
of the cases. This is understandable, since the 
majority have been unfavorable complex multiple 
shunts, almost invasive in nature, involving large 
proportions or all of a given extremity. The choice 
was often between no treatment at all and a major 
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The preoperative impression was that the patient was 
suffering from an active, expanding, pulsating hematoma or 
“false aneurysm,” possibly related to deep epigastric or 
ovarian-artery injury incurred at the time of surgery 3 months 
previously. In view of the continuous pain and increasing 
size of the mass, immediate exploration was advised and 
accepted. 

Under continuous spinal anesthesia a long right-diagonal 
incision was deepened to open the inguinal canal and was 
extended upward and laterally into the flank. The deep 
epigastric vessels, found intact, were ligated and divided 
at their origin, and the peritoneal pouch was mobilized 
mesially to expose the iliac vessels as far as their bifurcation. 
Separate greased umbilical tapes were loosely placed around 


Taste 2. Sum Results in Treatment of 79 Cases of Congenital Arteriovenous Fistulation 


Be. — TaeatMent Resvu.ts 
No cURED IMPROVED UNSATIS- AMPUTATED 
26 conservative treat ment) 
1 For cure: surgerry 
mentioned ................ 
79 28 4 27 7 13 


amputation. In only 18 of the 79 cases was radical 
surgery attempted for cure; 7 of these, or nearly 
half, resulted in amputation. There were but 4 
cures. 


Case Report 


Mrs. K. S. (W. M. H. 72602), a 30- 
seen in consultation at the Wesson Memorial Hospital on 
April 23, 1950, for a painful mass in the right groin of 2 

ree mon revio 8 undergone 1 2 
tomy and right bi 8 horectomy for a cyst of the right 
ovary. Two days before admission she experienced a sudden 
sharp pain in the right groin. Her attention was thus directed 
to a groin mass, which she denied ever having seen before. 

ious trauma was denied, as was exertional dyspnea or 
any unusual exercise intolerance. Two days after its first 
discovery, when a needle was introduced into the mass by a 
physician, copious bright-red (oxygenated) blood under 
pressure pushed the piston out of the syringe. During the 
ensuing several hours the same mass increased in size and 
became more painful, with — intermittent stabs of pain, 
and the patient was hospitalized. 

Nothing abnormal was noted on general physical examina- 
tion, except for a bizarre and unusual large tortuous varix 
running up the posterior aspect of the right leg and disappear- 
ing into the posterior portion of the vagina. This varix did 
not pulsate. The blood pressure was 120/80. Just below and 
medial to the right anterior superior iliac spine was a rounded, 
fir, nontender protuberance under the skin, 5 cm. in diam- 
eter. A small puncture wound, the site of the recent diagnostic 
aspiration, was seen on its summit. Palpation revealed 
markedly expansile systolic pulsations but no thrill. Auscul- 
tation mass revealed a continuous loud whirring bruit 
with systolic accentuation that became louder as the stetho- 
scope was transferred medial to the mass to a point overlying 
the right femoral triangle. Similar auscultation on the op- 
posite side failed to elicit a bruit. 

The peripheral pulses were normal and equal bilaterally. 
No trophic or other skin changes were noted on the leg. 
skin temperatures of both legs were approximately equal. 
At cane levels the right-thigh diameter exceeded that of 
the left by 1.5 em. The limb lengths were equal. There was 
no associated motor weakness or sensory disturbance. Digi- 
tal pressure over the right femoral artery sufficient to obliter- 
ate the dorsalis-pedis pulse no effect on the pulsation or 
bruit of the mass, nor did it affect the pulse rate, which re- 
mained at 70. 


ar-old woman, was 


emergency use. 

A second incision was next made, starting at the right 
anterior superior iliac spine and running over the pulsa — 
femoral mass, curving downward and medially, to par 
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the femoral vessels into the thigh. After their 
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T 

all pulsations and 
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numerable enormous thin-walled, expansile and tortuous 
vessels within the sartorius muscle from its origin downward. 
Some 40 to 50 anomalous vascular tributaries emerged from 
the external iliac and common femoral arteries and veins. 
laterally into the vascular mass and were individ- 
ually ligated and divided until the main vessels had been 
ared for about 25 cm. from the iliac bifurcation under 
Poupart’s ligament, into the thigh beyond the femoral bi- 
furcation. is accomplished, the vascular mass, which had 
resembled a nest of writhing earthworms, was quiet and free 
of blood flow. Auscultation of the iliac bone revealed no 
bruit. Accordingly, the entire mass was resected en bloc by 
detaching the sartorius muscle at its origin from the anterior 
superior iliac spine and transecting it weil below the point of 
its vascular invasion, in mid-thigh. The wounds were then 
closed in layers, division of the greater saphenous vein bein 
carried out at the saphenofemoral junction as the lower woun 
was closed. No arterial tributaries approached the saphe- 
nous vein. Cotton technic was used throughout. patient 
received a single blood transfusion; the entire procedure 
lasted 3 hours. 

The patient was allowed to walk on the first day and was 
discharged from the hospital on the tenth day, with an ap- 

ntly normal circulation. No anticoagulants were used. 

he was seen a year after the operation and was asymptomatic 

except for persistent ative paresthesias of the an- 

terior aspect of the thigh. anomalous posterior varices 
remain unchanged. 

Pathological diagnosis of the removed specimen was 
“benign capillary and cavernous hemangioma.” 

During convalescence the patient pointed to a small silvery 
scar in her lower-medial right thigh and mentioned a blood 
mole” that had bled profusely 10 years previously and that 
had been treated by cauterization because, as her physician 
told her, it had roots. 

Two weeks after disch the patient was given a course 
of total to 2000 r 
through a si y-15-cm. portal (200kv-0.5mm. copper 
50 em. distance) to include the site of operative intervention. 


Discussion 


The aptness of the term “congenital fistulation” 
is well illustrated in this case of a patient who re- 
quired separate division and ligation of some 40 
communications, over a 25-cm. segment of main 
vessels. This was approached through separate 
iliac and thigh incisions. 

The case underlines past experiences in which the 
condition was often not appreciated before opera- 
tion and emphasizes the wisdom of suspecting the 
lesion in all cases of varicose veins of the lower 

tremiti specially unilateral ones appearing 
suddenly in young subjects at unusual sites. This 
type of onset is not sufficiently stressed in case re- 
ports. The condition should be looked for in young 
patients with unexplained chronic leg ulcers and in 
cases of hemihypertrophy of the limbs. In the latter 
- cases diffierential diagnosis includes ipsilateral phle- 
bditis and wasting disease (such as poliomyelitis) 

of the contralateral limb. Fresh thromboses, seen 
in specimen, undoubtedly were the 
cause of the local stabbing pains that first directed 
the patient’s attention to her pulsatile mass. 

Certain surgical principles are illustrated. Opera- 
tion without tourniquet is advisable, since fistulas 
may be left unrecognized if blood flow is arrested 
during dissection. Generous exposures through two 
incisions, ae suggested by Holman,” made emer- 
_ gency hemostatic control possible at all times. 


weve 
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There must be distal as well as proximal control, 
since collateral channels may give rise to alarming 
hemorrhage. If the condition is suspected, preopera- 
tive roentgenograms of contiguous bony structures 
may forewarn the surgeon of their vascular involve- 
ment. A sterile stethoscope is a great aid to location 
of persistent fistulas during operative resection. 
En-bloc excision of all involved structures, in- 
cluding main blood vessels if necessary, is required 
for cure. In our patient it was possible to preserve 
all important contiguous structures. According to 
involvement, main arteries may have to be sacri- 
ficed. Operation should be performed, as with 
popliteal-aneurysm resection, with the foot exposed. 
If collateral channels prove inadequate, bridging 
vein or arterial grafts will be necessary to preserve 
the limb. If a fistula is overlooked when a main ar- 


tery is sacrificed without restoration of main- vessel 


continuity, gangrene is inevitable. Case reports 
should include mention of main-channel continuity, 
since success or failure of resection primarily de- 
pends on it. Fortunately, it was possible to preserve 
such continuity in our case. 

Postoperative radiation therapy was prescribed 
in an endeavor to destroy those endothelial strands 
presumably remaining and beyond possibility of 
complete removal. These are the potential shunts 
that by gradual dilatation, arterialization, elabora- 
tion of elastica and phlebectasiaꝰ in the presence of 
local arterial-blood-pressure stresses redirected by 
surgery may become the basis of future pulsatile 
fistulation. Thus has congenital fistulation been 
termed the “cancer” of the vascular system. Al- 
though it does not undergo mitosis or metastasize, 
nevertheless it may behave clinically as though 
it did both, purely as a result of the expansion of 
old anastomoses and the opening of new anasto- 
moses potentially present from birth. Pratt speaks 
of a patient with fourteen congenital shunts in one 
arm who returned one year after treatment with 
five more. One® of the present series was subjected 
to nine separate operations, with clinical improve- 
ment but persistent bruit. Such a possibility must 
be explained to the patient, lest new developments 
be construed as recurrence due to faulty technic. 


SumMMARY 

Congenital arteriovenous shunts, as compared 
to the traumatic variety, are almost always multiple. 
Additional potential shunts threaten to open and 
expand at any time. Fistulation,“ therefore, rather 
than “fistula,” seems a more appropriate term. A 
significant series of 79 published cases of congenital 
arteriovenous fistulation of the lower extremity is 
summarized. Among these only 29 were considered 
operable, only 4 being cured (all by resection) and 
13, or nearly 50 per cent, necessitating amputation. 
Success or failure of resection depends primarily 
on preservation or reconstruction of main-artery 


continuity. A favorable case, successfully managed 
by total resection, is reported in detail. 
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BIMEDIAL LOBOTOMY* 
Its Superiority over the Conventional Approach 
Juuius Levine, M. D., Mitton Greensiattr, M. D., : anp Harry C. Solomon, M.D.§ 


OBOTOMY investigations at the Boston Psy- 
chopathic Hospital during the last two years 
have centered about a comparative evaluation of 
three different types of frontal-lobe surgery — 
bilateral, bimedial and unilateral lobotomy. A pilot 
study of bimedial and unilateral lobotomy in 1950 
by Bockoven and Greenblatt’ indicated that these 
two modifications of the standard operation had 
definite potentialities for improving chronically ill 
mental patients. The investigations here reported 
are part of a larger project that over eight years 
has had two essential aims: to develop an operation 
that would accomplish the most benefit for the pa- 
tient with the least personality and brain damage 
Sanetions of the frontal lnbe. 


OPERATIONS 
All the operations described in this report were 
petformed by Dr. James L. Poppen and his asso- 
ciates from the Neurosurgical Department of the 
*From the Psychopathic Hospital and the Department of Psychi- 
* 7 a grant-in-aid for research by 


Assistant i chi instructor i 
in pare Medical School; — 
— 


211 — Harvard Medical School; chief of laboratories 


Lahey Clinic. Dr. Poppen utilizes a superior ap- 

proach, making a bone button the size of a half 
dollar anterior to the coronal suture. All operative 
procedures are carried out under direct vision. The 
plane of section lies just anterior to the ventricle, 
the caudate nucleus and Areas 13 and 14 in the base 


Definition of Operations 

Bilateral lobotomy consists of sectioning of all 
the white matter in both frontal lobes in the opera- 
tive plane. This is the conventional operation. 

Bimedial operation consists of sectioning of the 
white matter only in the medial aspects of the opera- 
tive plane bilaterally. 

Unilateral lobotomy consists of full sectioning of 
the white matter on either the right or the left side 
but not on both. 

Either bimedial or unilateral lobotomy in ana- 
tomic terms involves cutting approximately one- 
half the fibers sectioned in the conventional full 
bilateral lobotomy. 

SuBJECTs 

The report is based on follow-up of 110 chronic 
mentally ill patients who were the subjects in a 
consecutive operative series of 125 cases. These 
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of the brain. Dr. Poppen’s technic has been de- 
scribed in detail. 
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patients had failed to respond to all procedures, 
including somatic treatment, psychotherapy and 
long hospitalization. The age distribution is as 
follows: fifteen to twenty-four years—9 cases; 
twenty-five to thirty-four years — 34 cases; thirty- 
five to forty-four years — 44 cases; forty-five to 
fifty-four years — 19 cases; and fifty-five to fifty- 
nine years — 4 cases. Forty-one were male and 69 
female. Ninety-one belonged to the schizophrenic 
group, of which the majority were diagnosed as 
either dementia praecox paranoid or dementia 
praecox catatonic. In this group some 25 were 
diagnosed as dementia praecox hebephrenic and 
eight were included under “dementia praecox — 
other types. Only three were diagnosed as having 
affective psychoses. Four had chronic severe 
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search team of psychiatrists, sociologists, psycholo- 
gists and physiologists. The results of these studies 
will be reported subsequently. 
REsuLTs 

Clinical Outcome 

Over-all clinical change was rated as marked, 
moderate or slight i improvement; no improvement; 
and worse. Marked improvement was defined as 
complete freedom from abnormal ideas, well or- 
ganized thinking and behavior and good adjustment 
in the environment. The majority of patients so 
rated were in the community functioning on a par 
with citizens free of mental disease. 

Moderate improvement consisted of a partial 
remission of mental abnormalities with a definitely 


Tasre I. Rating of Over-All Clinical Changes after Various Frontal-Lobe Operations in Chronic Mental Disease. 


Orraarion 
lobotomy (32 pie ab 118 
al lobotomy (36 cases) .................. 
Total (110 case ů 30 (27%) 


Moperate Suicat Unimprovep Worst 
Improvement ImProvewent 
1% 
3 13 (31 13 13 4 dad 
18 (16%) 32 (30%) 25 (23%) 5 ($%) 


psychoneurotic conditions, and the others belonged 
to miscellaneous diagnostic categories. 

Most of the patients had been hospitalized be- 
tween two and ten years. Fifty-five patients, repre- 
senting 50 per cent of the total, had been hospital- 
ized up to five years; 28, representing 25 per cent 
of the total, had been hospitalized five to ten years; 
27, or 25 per cent of the total, had been hospitalized 
over ten years. The patients had in general re- 
ceived very intensive treatment prior to their 
operations. Fifty-four, representing 49 per cent of 
the total, received electric-shock treatment; 14, 
or 13 per cent, received electric-shock treatment 
and insulin; 10, or 9 per cent, received electric-shock 
treatment and metrazol; 3, or 3 per cent, received 
insulin alone; 11, or 10 per cent, had other somatic 
treatments; and 18, or 16 per cent, received no 
somatic treatment. Altogether, the group is similar 
to that reported in previous studies from this hos- 

pital except that there were fewer affective states; 

hence the over-all improvement or recovery rate 
was somewhat less than that reported in previous 
communications. 

Patients were assigned at random to the different 
types of operations, thus making three essentially 
equivalent groups from which valid comparisons 
could be drawn. 

The follow-up period ranged from four to twenty- 
two months, the majority having been studied 
twelve months or more after operation. Many were 
seen repeatedly during the follow-up period, and 
some forty of the total group became the subject 
of intensive interdisciplinary investigation by a re- 


higher level of adjustment than existed before opera- 
tion. Delusional ideas were present in many of 
these patients, but no untoward reaction to these 
ideas was noted in the social situation. 

Slight improvement referred to a reduction of 
some of the major psychotic symptoms, that is, 
overactivity, aggression or delusions, but the pa- 
tient still remained psychotic and usually in the 
same environment as preoperatively. He was, how- 
ever, less of a nursing problem and usually happier. 

Unimproved cases showed no essential change. 

The patients designated as worse showed 
greater disorganization of thinking and behavior, 
or became unpredictable or impulsive. 

Table 1 shows the results for the three operative 
groups. It should be noted that approximately 
twice as many of the bimedial cases (41 per cent) 
were considered markedly improved as either the 
bilateral (22 per cent) or unilateral (21 per cent). 
The fact that patients may respond to any one of 

operations is most significant. Heretofore, 
it has not been generally believed that the unilateral 
operation is capable of effecting significant i improve- 
ment in many chronically ill mental cases. 
finding does much to discredit the hypothesis that 
isolation of one frontal lobe has little or no effect 
on the organism. 

Combining cases rated as marked and moderately 
improved, — which is justifiable, for these patients 
were improved beyond a doubt, — the figures were: 
bimedial lobotomy, 63 per cent; bilateral lobotomy, 
44 per cent; and unilateral lobotomy, 28 per cent. 
Again lobotomy leads all the rest. The 
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total trend toward improvement (considering all 
categories) is greatest for bimedial lobotomy and 
least for the unilateral lobotomy cases. It may 
be significant that 4 cases (10 per cent) given uni- 
lateral lobotomy, 1 case (3 per cent) of bilateral 
lobotomy and no cases of bimedial lobotomy were 
judged worse after operation. Although unilateral 
lobotomy is effective in producing improvement 
in a significant, though relatively small, propor- 
tion of chronic psychotic cases, the possibility of 
producing increased disorganization in some pa- 
tients must be recognized. This finding, too, is 
contrary to the notion that unilateral lobotomy 
produces no significant change. 
Results by Diagnostic Categories 

An analysis of improvement in relation to diag- 
nostic categories revealed that improvement may 
be achieved in any diagnostic subgroup with the 
different operations. Three suggestions arose in 
this analysis which may be mentioned — first, that 
bimedial lobotomy may be of particular value in 
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Ficuns I. Effect of Lobotomy in Patients with Anxiety. 


catatonic patients; secondly, that the unilateral 
may be of special value in the paranoid 
state; and thirdly, that bilateral operation may be 
necessary to achieve any improvement at all in 
hebephrenic cases. These are in the nature of trends 
in the data and cannot be regarded as established 
until a much larger series of cases is studied. 
Effect of the Operation on Important Clinical Variables 
Anxiety. Figure 1 shows the effect of the several 
operations on anxiety. Anxiety was defined as 
heightened unpleasant state of tension or apprehen- 
sion accompanied by somatic signs and including 
often specific fears. Anxiety was rated either as 
minimal, moderate or severe. For purposes of 
brevity Figure 1 refers only to cases with marked 
anxiety. Although all three operations were effec- 
tive in reducing anxiety, the clinical improvement 
in many important respects did not necessarily 
parallel the anxiety reduction. 
Disorganization of thinking. The effect of the 


lobotomy on disorganization of thinking (Fig. 2) 
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is extremely important, for dissociation, incoherence 
of thought and lack of congruence between affect 


and idea have classically been considered the nu- %% 


clear phenomena in schizophrenia by Bleuler and 
others. Disorganization of thinking was rated as 
CASES 


WITH MARKED 3 
DISORGANIZED THINKING to 


[_]atter 


Ficunz 2. Effect of Lobotomy in Patients with Marked Dis- 
ination of Thinking. 


marked, moderate or minimal. The graph (for 
purposes of brevity) refers only to cases with 
marked disorganization of thinking. The figure 
shows that the reduction of disorganization of think- 
ing effected by bimedial operation is greater than 
for bilateral or unilateral. This is consistent with 
the clinical impression of psychiatrists of the Boston 
Psychopathic Hospital who have been in daily con- 
tact with these cases. Rorschach studies in these 
patients indicate that bimedial operation is fol- 
lowed by less constriction in thinking and much 
less diminution of phantasy and imaginative proc- 
esses than follows the other two operative pro- 
cedures. 

Initiative. Initiative was also rated as good, fair 
or poor. A patient was rated as “good” if he in- 
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itiated interaction with others, showed spontaneity 
and sustained interest either in ward or home and 
was productive. Superiority in initiative was noted 
in bimedial cases after operation as compared with 
(Fig. 3). fact 


— 
= 
| 
| 
CASES WITH 
MARKED ANXIETY 
[_Jatter Levotony 
to 
30 
20 
10 1 7% 
CASES RATED *GOOD* 
INITIATIVE 
100 
50 
40 
ns 
10 61 
BIMEDI AL BILATERAL UNILATERAL 
LOBOTOMY LOBOTOMY LOBOTOMY 


Vol. 245 No. 23 


that all these groups were rated similarly in in- 
itiative before operation strengthens the significance 
of the difference found. In addition to ratings of 
initiative, ratings of emotional warmth and respon- 
siveness were also made. They suggest that there 
is more warmth and appropriate emotional reaction 
in the bimedial group. 

The observations above, particularly of initiative 
and emotional response, are particularly pertinent 
to the question of “blunting,” which has been raised 
so often as an argument against full bilateral 
lobotomy and has been one of the chief motives for 
investigating more restricted operations. Most 
authors who use the term “blunting” have not been 
very precise concerning its meaning; however, one 
gains the impression that they refer to indifference, 
apathy, shallowness of affect, lack of emotional 
response or low initiative. It appears that pre- 
cisely in this area lies the superiority of the bimedial 
operation.* 

Untoward effects. Significant untoward effects 
were convulsive seizures and enuresis. Convulsive 
seizures occurred altogether in 18 patients, or 16 
per cent of the total group studied.. Eight of the 
cases with seizures were in the bilateral group, 7 
in the bimedial group and 3 in the unilateral group. 
Cortical damage almost of necessity is greater in 
bilateral operations than in unilateral operations. 
Most of the patients with convulsions suffered oc- 
casional or few seizures, responded to medication 
and were readily kept under control. 

Enuresis occurred in 6 cases of the bilateral series, 
7 of the bimedial series and 5 of the unilateral series. 
Two patients soiled at some time during the follow- 
TT on — one a bilateral case and one a bimedial 


Both seizures and wetting are significant com- 
plications, not to be underestimated and always 
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to be weighed carefully in considering the ad- 
visability of frontal-lobe surgery in chronic mental 
disease. However, the evidence to date suggests 
that the danger of these complications is not greater 
for the bimedial than for the conventional bilateral 
operation. It may be less for unilateral operation. 


Discussion 


These investigations go far toward establishing 
the following conclusions: that it is not necessary 
to perform complete bilateral sections of white 
matter in the coronal plane in order to achieve 
therapeutic results; that operations that sever 
roughly one-half that amount of white matter are 
effective in improving patients; that bilateral sec- 
tion of the medial frontal fibers is especially effec. 


tive in obtaining reduction in anxiety, decrease in 


disorganization, increase in initiative, preservation 
of emotional response and greater over-all improve- 
ment rate; and that, contrary to general belief, 


unilateral operations may be highly effective in some 


patients (the distinguishing characteristics of this 
group, however, have not as yet been defined). 
SuMMARY 

Bimedial lobotomy is superior to bilateral lobot- 
omy and unilateral lobotomy in that the over-all 
improvement rate is greater; the beneficial effect 
on dissociation of thought is greater; the beneficial 
effect on initiative is greater; and disorganization 
and impulsive and unpredictable behavior are 
lessened 


The reduction in anxiety following bimedial 
lobotomy is as great as that following bilateral 
lobotomy and probably greater than that following 
unilateral lobotomy. 

Convulsive seizures and enuresis are more frequent 
after bilateral and bimedial than after unilateral 
lobotomy. 
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MEDICAL PROGRESS 


ALLERGY TO DRUGS* 
Epwarp A. Carr, Ja., M. D. 


PHILADELPHIA 


HE seventeenth century must have been the 
nadir of therapeutics, if we can believe Molière, 
for one of his characters remarks: “Almost every- 
one dies of the remedy, not the malady.” Fortu- 
nately, since then many drugs that were poisonous to 
the majority of patients have been abandoned, and, 
more recently, the adoption of preliminary toxicity 
tests on animals has done much to prevent new ex- 
amples from reaching the clinic. In the past few 
decades, however, as advances in synthetic chemis- 
try have made increasing numbers of new drugs 
available, one type of poisoning, — allergy to drugs, 
—has become more and more important. This 
review will consider the definition of allergic reactions 
as opposed to other types of drug reactions; the 
mechanism of allergy to drugs; certain manifesta- 
tions of allergy that are provoked exclusively or 
most commonly by drugs; certain drugs that deserve 
special attention as allergens; and some aspects of 
diagnosis, prevention and treatment of allergic 
reactions. 


DEFINITION 


Allergy is any specifically acquired alteration 
in the capacity of living tissue to react. This al- 
teration in capacity to react results from exposure 
to an exciting agent and is manifested upon re- 
exposure to the same or to an immunologically re- 
lated agent.”' Three features of this definition 
deserve comment. 

First, the alteration is specific. If one repeatedly 
injects into the subcutaneous tissue of an animal a 
compound that causes local inflammation and that 
when absorbed also damages the liver, the first in- 
jection may fail to be absorbed rapidly enough to 
cause liver damage, whereas the second, injected at 
the same site, may cause liver damage because the 
subcutaneous inflammation that is now present pro- 
motes absorption. The animal is not allergic, since 
it is obvious that other injected poisons of entirely 
different chemical structures would now similarly 
show increased absorption and systemic effect. 

Secondly, the concept, as originally proposed by 
von Pirquet and as here defined, includes those re- 
actions commonly termed “immune” as well as 
those commonly termed “allergic,” and it must be 
admitted at once that there is no universal and 
sharp distinction between the two. When an ani- 
mal possessing antibodies to a bacterial toxin as a 

*From the Department of Pharmacology, Harvard Medical School. 


result of previous exposure is re-exposed to the same 
toxin, a reaction occurs between the toxin and the 
antibodies, and the characteristic symptoms of 
poisoning by that toxin are avoided. This primary 
union between antigen and antibody, which makes 
the animal hyporeactive and protects him, is con- 
veniently termed an immune reaction. 

The experiment can, however, be designed so 
that the union between antigen and antibody starts 
a train of secondary reactions. — anaphylactic 
shock, — which is not characteristic of the toxin 
itself; any one of many substances can be used to 
sensitize and then shock the animal, the final picture 
being the same in all cases. It is such secondary and 
detrimental hyperreactions, of which anaphylactic 
shock is only one example, that will be considered 
as allergic in the narrower sense and as such dis- 
cussed here. Although it is convenient to think of 
reactions of this type as being secondary, detri- 
mental hyperreactions, it must be remembered that 
in most allergic reactions to drugs one cannot even 
demonstrate the existence of an antibody and can- 
not speak with certainty of primary versus secondary 
reactions, that the distinction between ive 
and detrimental is a Philosophical one dnd that 
the terms “hyperreaction” and ‘“hyporeaction” 
presuppose a far greater knowledge of the chemistry 
of the tissues than we have at present. 

Thirdly, hypersensitivity not acquired through 
previous contact is not allergy. If a dose of 600 mg. 
of acetylsalicylic acid is given to each of a large 
series of patients, it is likely that a few will experi- 
ence considerable tinnitus on first as well as subse- 
quent exposure to the drug. Such patients are hyper- 
sensitive but not allergic. In contrast, some patients 
tolerate initial exposure to acetylsalicylic acid but 
on re-exposure develop attacks of bronchial asthma. 
They have become allergic to the drug. Furthermore, 
although all patients are probably capable of mani- 
festing tinnitus after acetylsalicylic acid if the dose 
is large enough the ability to react with an asth- 
matic attack is limited to a few, regardless of the 
dosage used. However, allergic reactions are not 
always limited to the minority. It has been found? 
that about three fourths of the population can be 
made to develop poison-ivy dermatitis. This is 


clearly an allergy, for studies have shown that 
Eskimos“ and infants‘, who have had no natural 
exposure to the plant, do not develop dermatitis 
when experimentally exposed to it but may develop 
dermatitis on re-exposure. In his experiments with 


892 — 
— — 


Vol. 245 No. 23 


primrose, Bloch“ was able to sensitize all his sub- 


Deciding whether a given reaction to a drug is 
allergic or not is by no means academic quibbling. 
It will obviously remain impossible to investigate 
in detail the mechanism, prevention, treatment 
and so forth of each instance of allergy to drugs, 
and progress in this field will continue to depend 
on the development of general principles from in- 
vestigation of reactions to a few substances. Such 
principles, however, cannot be expected to apply to 
reactions that have nothing to do with allergy in 
the first place. 


MECHANISM 


In considering the mechanism by which allergy 
to drugs arises, we must distinguish between drugs 
like insulin, which are proteins, and the majority 
of drugs, which are relatively simple substances. 
Proteins, as well as certain polysaccharides and lipo- 
carbohydrate complexes of high molecular weight, 
are complete antigens,“ that is, they can by them- 
selves produce the allergic state and elicit the re- 
actions characteristic of that state. Allergy to 
protein drugs is not fundamentally’ different from 
allergy to any other protein and will not be further 
considered in this review. The early work on allergy 
to protein drugs, up to 1940, has been reviewed by 
Harten and Walzer.’ 

Allergy to relatively simple chemical substances, 
however, presents quite another problem, as these 
substances are by themselves incapable of sensitizing. 
The remarkable and illuminating series of experi- 
ments conducted by Landsteiner, Chase and their 
associates“ strongly suggests that such substances 
combine with body proteins to form conjugates 
that then act as antigens. The hapten, — that is, 
the simple substance, — confers specificity on the 
conjugate; hence the allergy is directed against the 
hapten and not against the protein. It is desirable 
to review briefly the experiments supporting this 
concept. They will be seen to have clinical implica- 
tions concerning the risk of sensitization when the 
skin is the route by which exposure to a drug occurs, 
the risk of producing allergic symptoms when a 
drug chemically similar to the original sensitizing 
drug is substituted for the latter, the difficulty in 
using, for diagnostic purposes, technics that depend 
on the presence of circulating antibody, and the pos- 
sibility of developing specific prophylaxis or treat- 
ment. 

The history of events preceding Landsteiner’s 
studies has been reviewed by Cormia“ and Land- 
steiner.“ In 1907 Wolff-Eisner advanced the hypoth- 
esis that simple substances could conjugate with 
proteins in vivo to form antigens. In 1911 Cash 
experimentally produced human allergy to a simple 
chemical substance. In 1912 Swift produced ana- 
phylaxis in guinea pigs, using as antigen a mixture 
of neutralized a mine and guinea-pig serum. 
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Landsteiner and his associates showed that anti- 
bodies against a simple compound, arsanilic acid, 
could be produced by chemically linking the arsanilic 
acid to a protein in vitro and injecting the conjugate 
into rabbits. The antibodies formed by the rabbit 
were specifically directed against the hapten, ar- 
sanilic acid, as shown by the fact that the rabbit 
serum gave positive precipitin tests when a con- 
jugate of arsanilic acid with the original protein or 
a conjugate of arsanilic acid with a different pro- 
tein was used in the test, but not when a conjugate 
of the original protein with some other hapten un- 
related to arsanilic acid was used. Furthermore, 
although the arsanilic acid itself, not conjugated 
with any protein, did not give a positive precipitin 
test, one could still show that the unconjugated 
arsanilic acid was capable of uniting with the anti- 
bodies in the rabbit serum. To show this, arsanilic 
acid was added to the rabbit serum and an arsanilic 
acid-protein conjugate was then added. Precipi- 
tation did mot occur; the unconjugated hapten had 
combined with the antibody and inhibited the pre- 
cipitation that would otherwise have occurred when 
the conjugate was added. Here again the reaction 
was specific for arsanilic acid, other unrelated hap- 
tens failing to cause inhibition. 

In other experiments antiserums were produced 
against hapten-protein conjugates, but the precipi- 
tin tests were carried out differently. Instead of 
linking the hapten with a protein, Landsteiner 
linked the hapten with another compound to form 
an azodye. This azodye, incorporating the hapten, 
then gave positive precipitin reactions with the 
specific antiserum. Here again the unconjugated 
hapten caused specific inhibition. In addition, the 
azodyes, when injected into sensitized animals, pro- 
duced anaphylactic shock. Under proper conditions 
the azodyes were also capable of desensitizing the 
animals. 

Although these experiments of necessity involved 
the use of synthetic conjugates, there is evi 
that conjugation occurs in vivo. In a group of 
closely related compounds of the halobenzene and 
nitrobenzene series, the ability of each compound to 
sensitize the skin was found to be correlated with 
its ability to react with aniline in vitro. Reactivity 
with aniline was assumed to be a measure of re- 
activity with similar chemical groups in protein 
molecules. This assumption led to the prediction 
that benzyl and acyl chlorides would be potent 
sensitizing agents — a prediction shown by subse- 
quent experiments to be correct. 

Cross reactions, hat is, reactions to compounds 
other than the original sensitizer, have been studied 
with the technics described above. From such ex- 
periments it can be stated, — and this is a most 
important principle, — that cross reactions usually 
„make sense” chemically; that is, they occur most 
often between chemically similar compounds. For 
example, when the sensitizing hapten was m-amino- 


jects. 


sulfonic acid (I), cross reactions occurred with 
(II) and (III) but not with (IV), which is chemically 
the least similar to (1). Individuals differed, how- 
ever, in the pattern of cross reactions shown by their 


serums. 

Although the haptens used in most of these ex- 
periments were not substances of pharmacologic 
importance, familiar drugs have been shown to 


behave similarly. Although differing widely in 
details of technic, the experiments of Mulinos ! 
with antipyrine- protein conjugates and of Wedum"® 
with sulfonamide-protein conjugates gave results 
consistent with this principle. 

Most of these experiments have dealt with the 
“immediate” or “urticarial” type of allergic response, 
in which anaphylaxis is a typical occurrence, cir- 
culating antibodies are usually demonstrable and 
temporary desensitization is often possible. Most 
clinical allergies to drugs, however, are of the de- 
layed” or “‘tuberculin” type. The skin is the com- 
monest site of these reactions, circulating antibodies 
are not usually demonstrable and desensitization 
is not often successful. But experiments that bridge 
the gap between the two types of allergic response 
were also performed by Landsteiner and Chase 
and their co-workers. When a guinea pig was made 
allergic to picryl chloride by repeated intracutaneous 
injections, subsequent contact testing of the skin 
with the sensitizing agent produced an eruption, 
whereas intravenous injection of a protein conju- 
gate of the picryl chloride led to anaphylaxis. In 
other experiments of this type it was found that the 
anaphylactic type of allergy could be abolished by 
a desensitization technic employing the conjugate, 
whereas the skin allergy could not be abolished by 
any technic. If no other evidence were available, 
this work might suggest that when the skin is pre- 
sented with the hapten and presumably allowed 
to make its own conjugate the result is the “delayed” 
type of allergy, whereas the introduction of a pre- 
formed conjugate leads to the “immediate” type 
of allergy. However, other experiments have shown 
that preformed conjugates can also sensitize the 
skin under the proper conditions. When picryl 


chloride was coupled with homologous red-cell 
stromas and injected intraperitoneally into guinea 
pigs, the latter developed both the “delayed” con- 
tact type of skin allergy, evoked by testing the 
skin with the hapten, and the “immediate” ana- 
phylactic type of allergy, evoked by intravenous 
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injection of a conjugate of the hapten with serum 
protein. Thus, although the skin is the route of 
choice if one wishes to produce contact dermatitis, 
it is not an obligatory route. 

Although circulating ‘extracellular antibody is 
notably absent in the “delayed” type of allergy, 
cells of the allergic animal must contain antibody, 
— at least in some instances, — for the washed, 
living white cells of a peritoneal exudate of such an 
animal have passively transferred this type of 
allergy to another animal.“ 

Finally, it should be noted that many of the sub- 
stances used to sensitize the skin of laboratory 
animals also sensitize human skin. The importance 
of chemical similarity in cross reactions has also 
been shown in human beings. ?“ Skepticism concern- 
ing the applicability of animal experimentation to 
problems of human allergy to drugs should be tem- 
pered by the realization that in the field of allergy 
to proteins a remarkable similarity between ex- 
perimental animals and human beings has already 
been shown. Most of the important reactions studied 
in laboratory animals, such as the Arthus phe- 
nomenon, acute and delayed anaphylactic shock, 
passive sensitization and reversed anaphylaxis, 
have been produced in man.”! 


MANIFESTATIONS 


The manifestations of allergy to drugs include: 
reactions that are also seen in allergy to proteins, 
such as asthma, conjunctivitis, urticaria, angio- 
neurotic edema, the syndrome of serum sickness 
and periarteritis nodosa; dermatitis; and reactions 
that are not characteristic of allergy to proteins, 
such as bone-marrow depression, fever that may 
be unaccompanied by other manifestations of allergy 
and hepatitis. 

Asthma, conjunctivitis, urticaria, and angioneurotic 
edema are familiar manifestations that will be 
briefly discussed later in connection with Table 2. 
Rich”-*5 found fresh lesions of periarteritis nodosa 
in patients dying during serum sickness and was 
able to produce periarteritis nodosa in rabbits by 
sensitizing them to foreign serum. Other workers?“ 27 
not only confirmed this but were able to prevent the 
development of periarteritis in serum-treated rabbits © 
by suppressing antibody formation with the aid of 
nitrogen mustard. A syndrome similar to serum 
sickness has been reported after administration of 
sulfonamides,” penicillin“ and iodine.** The finding 
of fresh lesions of periarteritis nodosa in a patient 
who had received sulfathiazole but no serum was 
thus of great interest. Periarteritis has also been 
reported to follow iodine,” aspirin, 20 dilantin,”* thi- 
ouracil, propylthiouracil™ and methylthiouracil.” 
It is possible that the granulomas and focal necroses 
described in the tissues of patients who had re- 
ceived sulfſonamides represent the same reaction. 
In some cases in which periarteritis has been ascribed 
to the use of a drug, the evidence has merely con- 
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sisted of the fact that the patient received the drug 
in question and was later found to have periarte- 
ritis. The case of periarteritis associated with pro- 
pylthiouracil treatment cited above, however, offers 
strong evidence that the lesions were due to allergy 
to the drug. The patient tolerated initial exposure 
to propylthiouracil without signs of periarteritis. 
Readministration several weeks later led to the 
development of fever, diarrhea, weakness, mental 
confusion and pareses suggesting cerebral vascular 
lesions. The patient improved when the drug was 
stopped, and readministration led to prompt and 
clear-cut exacerbations on two separate occasions. 
Autopsy showed periarteritis. 

The development of the syndrome of fever, 


lymphadenopathy, arthralgia, and urticaria several 


days after initial administration of a drug must 
therefore cause some concern. This point should 
not be exaggerated, however. Classical serum sick- 
ness has been known for many years, and its benign 
nature in the majority of patients is now well es- 
tablished. Although patients who developed the 
syndrome after the use of the newer drugs have 
not been followed for a long enough time to permit 
definite conclusions, it is encouraging to note that 
no minor epidemics of periarteritis have been pro- 
voked to date. On the other hand, the absence of 
the serum-sickness syndrome is no guarantee that 
periarteritis may not follow the use of a drug, as the 
reported cases have already shown. 

Dermatitis due to allergy to ingested proteins 
has been much discussed and is an important pedi- 
atric problem. The statement made several years 
ago by Hill** is still an admirable expression of the 
status of the problem: “I have seen nothing in the 
literature, including my own contributions, which 
leads me to believe that anyone really understands 
infantile eczema.” As a result of the studies pre- 
viously mentioned, allergic dermatitis due to con- 
tact with simple chemical substances is better under- 
stood. Nevertheless, it must be admitted that 
animal experimentation has failed in one important 
respect. In clinical skin allergy to drugs, the route 
of exposure is often not the skin. Patients may be 
sensitized and reactions elicited through any of the 
usual routes of administration, including the oral, 
but attempts to sensitize laboratory animals via 
the oral route have been regularly unsuccessful. 
It has been observed, however, that patients who 
develop contact dermatitis (that is, who have their 
skin sensitized by direct exposure) may later suffer 
a prompt exacerbation of the skin lesions when the 
drug is given by mouth, and vice versa.*7: ** 

The allergic dermatitis produced by some in- 
gested drugs, such as antipyrine, may be sharply 
localized to certain small skin areas, and readminis- 
tration may repeatedly provoke an eruption only 
in these areas. The sites of such fixed eruptions may 
vary from patient to patient. It was formerly stated 
that fixed eruptions were due only to drugs, but a 
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few cases contradicting this are on record, including 
one in which tomatoes were shown to be the cause.“ 
It is highly probable that simple chemical sub- 
stances that are not drugs in the usual sense could 
be found to produce fixed eruptions — or, indeed, 
any other manifestation of allergy to drugs in 
human beings, if sufficient opportunity for large- 
scale exposure existed. Sievers produced fixed urti- 
carial sensitization to sulfobromophthalein (brom- 
sulfalein) by paravascular injection. 

Attempts to investigate fixed eruptions by skin 
transplantation have yielded contradictory re- 
sults*®: 1 and have not answered the question “Why 
does an ingested substance, which has presumably 
been carried by the circulation to all areas of the 
skin, sensitize only one area?“ The complementary 
question is: “In contact dermatitis, how does a 
substance applied to one area of the skin sensitize 
the entire skin?” The results of experiments with 
skin islands strongly support the hypothesis that 
the substance, on coming in contact with the skin, 
is modified in some way during the succeeding few 
hours and that this modified substance, — perhaps 
the hapten conjugated to protein, — is absorbed. 
It is not known whether the antigen is then dis- 
tributed to all areas of the skin or whether an anti- 
body eventually produced is the substance that is 
distributed. It is probable that a small concentra- 
tion of antigen remains at the original site of applica- 
tion, as the first indication of sensitization at the 
end of the incubation period is often a “flare-up,” 
that is, a spontaneous eruption at this site.“ This 
subject, as well as evidence bearing on the exact 
route of distribution, has been reviewed by Rosten- 
berg.“ 

Although we are concerned here with allergic 
dermatitis and not with primary irritation of the 
skin, it has been observed that substances that are 
primary irritants are often effective sensitizers. 
The role of irritation in increasing the incidence of 
experimental sensitization has been stressed by 
Chase.“ This suggests that patients treated with 
topical applications of drugs for inflammatory skin 
lesions run a greater risk of becoming sensitized by 
virtue of the very fact that they have such lesions. 
Sulzberger and Rostenberg“ demonstrated increased 
susceptibility to sensitization by local application of 
simple compounds in patients who already had 
allergic contact dermatitis from other compounds, 
but these results are not necessarily applicable to 
patients suffering from nonallergic dermatitis. Un- 
derwood and Gaul“ compared the results of ex- 
posure to merthiolate in 187 patients with skin 
diseases and 88 surgical patients. Patch tests re- 
vealed that 66 of the former and none of the latter 
had become sensitized. The factor of possible in- 
creased number of applications in the patients with 
skin disease cannot be dismissed, however. 

The effectiveness of the skin as a sensitizing 
route and the possible increased incidence of sen- 
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sitization in patients with pre-existing dermatitis 
suggest that topical treatment of dermatitis with 
potent sensitizing agents, when such drugs could 
equally well be given by mouth or by injection, is 
poor practice. Clinical experience with the sul- 
fonamides and penicillin has apparently well sub- 
stantiated these theoretical considerations. Con- 
clusive proof would require that two comparable 
groups of patients with skin disease receive equally 
effective treatment, one group systemically and 
one group topically. But in the absence of such a 
conclusive study, Sulzberger’s** demonstration that 
he could sensitize the skin of 19 per cent of 259 
volunteers with sulfonamide ointment is impressive. 
An artificial burn was the site of application. It is 
not surprising that Gottschalk and Weiss,“ using 
volunteers with no lesions, obtained a much lower 
incidence of sensitization. There are numerous 
reports of sensitization to sulfonamide ointments 
in actual dermatologic practices. . * 

Locally applied penicillin is also a serious sensi- 
tizing agent.“ 1 Comparing local with systemic 
treatment of apparently equal effectiveness, Hop- 
kins and Lawrence" stated that they found a higher 
incidence of sensitization with the former, but more 
precise figures would be desirable. The previously 
mentioned occurrence of reactions on systemic 
readministration to patients previously sensitized 
via the skin is an important and disturbing feature 
of these reports. The seemingly innocuous jar of 
penicillin or sulfonamide ointment has become the 
dermatologist’s cask of Amontillado. 

Sensitization of the skin is by no means synony- 
mous with sensitization of mucous membranes,*’: © 
and the risk of receiving a given drug by inhalation 
of an aerosol, for example, will have to be separately 
evaluated. Ophthalmologists, however, are well 
advised to avoid, whenever possible, application to 
the conjunctiva of drugs known to be potent skin 
sensitizers, as such applications almost invariably 
provide adequate skin exposure. 

The discussion thus far has recognized only two 
classes of allergic dermatitis due to drugs, contact 
dermatitis and all others. Experienced dermatolo- 
gists*® state that certain skin lesions, such as ery- 
thema nodosum, definitely tend to be characteristic 
of certain drugs, although there are no invariable 
rules. It may not at first seem surprising that 
different causes should produce different clinical 
pictures, but a consideration of other types of 
allergy will show that it is really startling for one 
organ, admittedly a complex one, in one species to 
show variations in what appears to be fundamentally 
one allergic reaction, the variations being conditioned 
by the antigen. From the clinical standpoint varia- 
tions in severity are important. The experience of 
Hopkins and Lawrence led them to consider penicillin 
a more frequent sensitizer of the skin than sulfona- 
mides on local application, but they found the latter 
to produce a more severe dermatitis. 
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Exfoliative dermatitis, with its frequently fatal 
outcome, is the most serious skin lesion attributable 
to drugs. The best evidence for the allergic nature 
of this lesion comes from experience with arsenicals. 
One patient developing exfoliative dermatitis after 
sixteen days of neoarsphenamine therapy recovered 
in fifty-three days, the neoarsphenamine having been 
stopped at the onset of the disease. Nineteen months 
later he promptly developed exfoliative dermatitis 
again on administration of one dose of neoarsphen- 
amine not larger than that which he had tolerated 
in the first days of treatment.” Of 10 patients de- 
veloping “exudative or crustaceous (lesions), neces- 
sitating hospitalization” on neoarsphenamine treat- 
ment, 5 developed the same lesions again when a 
dose of 5 mg. of oxophenarsine hydrochloride (ma- 
pharsen) was readministered to all several months 
later.“ There are convincing reports of exfoliative 
dermatitis caused by allergy to quinidine, “ to potas- 
sium thiocyanate and to tincture of iodine painted 
on the skin. 

A large number of other drugs have been reported 
as causes of exfoliative dermatitis. In the prepara- 
tion of this review the following have been noted: 
acetylglycarsenobenzene,®** arsphenamine, bismar- 
sen, o codeine," diethylstilbestrol, dinitrophenol, “ 
dilantin,™ at least 9 different gold- containing prep- 
arations, “ oxophenarsine hydrochloride (maphar- 
sen),** mesantoin, 7 nirvanol,® penicillin,” phe- 
nobarbital, “ quinacrine,” silver arsphenamine,““ 
sobisminol,” streptomycin,” sulfadiazine,” sulfamer- 
azine, sulfapyridine,”* sulfarsphenamine,® sulfa- 
thiazole, trimethadione (tridione)™ and tryparsa- 
mide.“ This brief list is undoubtedly incomplete. 
It refers only to cases in which exfoliative dermatitis 
developed during or shortly after the use of the 
drug and in which no other probable cause existed. 
These drugs are therefore only presumptive causes. 

Depression of the bone marrow by certain simple 
chemical compounds, such as benzol, is certainly 
not on an allergic basis. But agranulocytosis due to 
aminopyrine”*: and thrombocytopenic purpura 
due to neoarsphenamine, . quinine,™ quinidine,** 
Sedormid*®* and potassium ijiodide“ have been 
shown to fulfill the criteria of allergy. The authors’ 
vivid description™ of the almost catastrophic events 
that followed readministration of neoarsphenamine 
emphasizes the hazards of this type of investigation. 
Animal studies are at present of little avail, since 
allergic agranulocytosis has not been produced in 
laboratory animals and the only allergic thrombo- 
cytopenia produced in them has been due to egg 
white“ rather than to a simple compound. Never- 
theless, it is very probable that the bone-marrow 
depression caused by certain other drugs, notably 
the sulfonamides and the thiouracil group, is allergic 
in nature. With the possible exception of a few 
cases, ꝰꝰ allergic depression of the bone marrow in 
man is due to simple compounds and not to pro- 
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In Table 1 depression of the bone marrow has 
been classified as agranulocytosis, thrombocyto- 
penic purpura or aplastic anemia. Agranulocytosis 
is here defined as a count of not more than 200 
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Acute hemolytic anemia occurring during the 
first few days of sulfanilamide therapy is probably 
not allergic in nature but simply represents an ex- 
treme example of a process that occurs to some 


Taste l. 


Daucs* Prosastyt Causinc Bonr- Manson Depression ix Man 


Aminopyrine’® mi 
Dinitrophenol™ Sulfathiazole dia * 
Gantrieine Thiouracilse 
Gold sodium thiosulfate Trimethadione (Tridione)u Sulfathiazole* 
Lopion (Sodium -3-allylgoldthiourea-!-formic Tripelennamine (Pyribe naa minc u racil'¢ 
ioure ai 
Methaphe nile ne ( Diatrin)*™ Thrombocytopenic Pur purat Triphal (sodi mercaptobenzi mida- 
— (Solganal) + 
Neoarephe na mines Bie marse n“ 
— vanoi calcium keratinate®s Anemiat Sol 
drochloride apharse i ucose 
= Gold sodium thiosulfatess 
Pro lodine, Tincture oft — 
R. 25 Neoarsphenamine® Oxophenarsine Hydrochloride(Maph 
Silver arephenamine'at Nirva Sulfarsphenamine! 


ſadi azi neo Potassium Iodide” 
Sulfamethylthiazole'™ Oui ni ne 


Sulfathlazole 
Tri methadione (Tridione) u- 


*Exclusive of those such as radioactive ele ments, which depress through a clearly nonallergic mechanism. 


tDiecussed in text. 


tAgranulocytosis and thrombocytopenic purpura occurred simultaneously without depression of erythropoicsis. 


neutrophils per cu. mm. of blood; thrombocytopenic 
purpura is here defined as a count of not more than 
100,000 platelets per cu. mm. of blood or the com- 
plete absence of platelets in the blood smear, as- 


degree in most patients and is independent of pre- 
vious exposure. * In 54 patients treated with sul- 
fanilamide, Townsend and Mulcahy"* found a 
mean decrease in hemoglobin of 12 points“ with 
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sociated, in either case, with clinical evidence of 
hemorrhage; aplastic anemia is here defined as 
agranulocytosis with thrombocytopenic purpura 
with evidence of pret of erythropoiesis. The 
separation into three distinct classes has clinical 
significance, but intermediates occur. The defini- 


tions are admittedly arbitrary. 


Urticaria Dermatitis (not contact) Intracaine!”? 
2 Antipyrine — of 
namine ureomycine 
Dilantin’ Merthiclate™ 
Cinchophen™ initrophero! neu. 
eocinophen'** Nitrofurazone (Furacin)!? 
Estradiol? Nirvanoliss Nupercaine!”® 
— (Mercuzanthin) Penicillin's? Opium 
Neoarsphenaminc Phenobarbital!s 
Phenol phthalein'# Phenol phthalein1s* nolphthalein'™ 
Penicil — otassium iodidetse Procaine!** 
weave otassium thiocyanate** Streptomycin 
— (Bromsulfalein)e- Qui nidi ne Sulfadi 
treptomycin'+* Sulfat — 
Angioneurotic Edema — (Poarocaine)i 
nies p 
—— Tripelennamine (Pyribenzamine)'* 
— — (Pyribenzamine)1« without Other Allergic Manifestation: 
Acetylsalicylic Acid. Dermatitis (contact) 100 
Meralluride (Niercuhy drin) Antazoline (Antistine) — 
Procainei Butamben — (Butesin picrate) 112 — 
adi azi merca A 
— fathiazole? 
*Exclusive of proteins and gums. 
tDiscussed in text. 


a spread of from none to 43 “points,” the latter 
being diagnosed as acute hemolytic anemia. 

Fever due to drugs and not accompanied by other 
obvious manifestations such as skin eruptions, — 
“drug fever, — is an important clinical entity, as 
it is often a diagnostic problem, but one might 
expect its mechanism to be basically the same as 
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that of fever associated with other obvious mani- 
festations, as intermediate forms occur. Several 
drugs have been shown to cause fever on an allergic 
basis, the most careful studies having been done 
with the sulfonamides. 7-1 

Liver damage occurring during the administration 
of many drugs cannot be said to be on an allergic 
basis."* Sugg,"* however, has described patients 
with acquired hypersensitivity to cinchophen mani- 
fested by liver damage; it is not certain that this 
hypersensitivity was specific - that is, that the 
liver was not thereafter more susceptible to damage 
by a variety of unrelated drugs. Fitzgibbon and 
Silver"* reported a case of skin eruption and liver 
damage associated with sulfonamide therapy; here 
again specificity was not shown. Animal studies 
have shown that sulfonamides can damage the 
liver and have not indicated an allergic basis.” 

Of the reactions mentioned above, angioneurotic 
edema, asthma, urticaria, dermatitis from systemic 
administration of a drug, contact dermatitis and 
“drug fever” are those for which clear-cut evidence 
of recurrence on readministration of the drug is 
likely to be obtained in human beings. The cases 
that have been encountered in the preparation of 
this review are listed in Table 2. This list covers 
principally the decade 1940-1950 and is undoubtedly 
incomplete. In each case listed there was evidence 
that an incubation period of not less than five days 
elapsed between initial administration of the drug 
and appearance of the reaction and that readminis- 
tration of a dose not larger than that initially toler- 
ated, under circumstances not suggesting cumula- 
tion, led to recurrence of the reaction on at least one 
occasion. Unfortunately, it is entirely possible that 
recurrence on readministration was fortuitous in 
some of the instances listed, and it is highly prob- 
able that in some cases that have not been included 
in the table because the reaction occurred promptly 
after the first“ dose allergy to the drug really was 
the cause and the patient had been sensitized by 
an unreported previous exposure to the drug. In 
contact dermatitis, patch tests have been considered 
as readministration, but otherwise skin tests have 
not been accepted. Cross reactions have not been 
considered. It will be noted that conjunctivitis 
does not appear in this table, but certain drugs, 
such as Larocainel“ and Antazoline (antistine), 167 
have been shown to cause allergic conjunctivitis 
on topical administration whereas others, such as 
sulfathiazole™ and neoarsphenamine,'® have caused 
it on systemic administration. Lastly, allergy to 
proteins and gums has not been considered. 

The demonstration that in certain cases a dis- 
ease is due to allergy to drugs obviously does not 
prove that this, is always the cause of the disease. 


(To be concluded) 
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CASE 37491 


PRESENTATION OF CASE 


First admission. A fifty-two-year-old woman was 
admitted to the hospital because of vaginal bleed- 
ing and lower-back pain. 

Four years before admission a diagnosis of adeno- 
carcinoma of the uterine fundus was established 
by biopsy and intrauterine radium therapy was 
carried out. Three years before entry curettage had 
shown residual adenocarcinoma and she was again 
treated with intrauterine radium. Seven months 
prior to admission she developed vague lower-back 
pain and subsequently had irregular vaginal bleed- 


ing. 

Diabetes mellitus had been discovered four years 
prior to entry; this was adequately controlled by 
diet without insulin. 

Physical examination was negative except for 
obesity. The blood pressure was 130 systolic, 80 
diastolic. Examination of the blood showed a 
hemoglobin of 11.9 gm., a white-cell count of 7600 
and a fasting blood sugar of 160 mg. per 100 cc. 

Panhysterectomy and appendectomy were per- 
formed; the pathological diagnosis was adeno- 
carcinoma of the uterus. 

» Final admission (13 years later, at the age of 
Sixty-five). One year after discharge the dia- 
betes could no longer be controlled by diet alone 
and insulin therapy was started. At first she was 
reasonably well regulated on 20 units of protamine 
zinc insulin daily, but the requirements steadily in- 
creased until six years before admission she re- 
quired 80 units of protamine zinc insulin and 20 
units of regular insulin. Even with this dosage her 
diabetes was not well controlled, and she developed 
severe pruritus and leukoplakia of the vulva. She 
was admitted to the hospital, and with strict regu- 
lation of the diabetes the lesions cleared quickly 
and completely. In the hospital she required 32 
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units of protamine zinc insulin and 16 units of regu- 
lar insulin. For the next three years she was mod- 
erately well controlled on this dosage; her weight 
remained steady, and she felt well except for an 
occasional episode of furunculosis and cystitis. 
Three years before admission the diabetes again 
became poorly controlled and the insulin was in- 
creased to 80 units of protamine zinc and 56 units 
of regular insulin. She developed a cellulitis of the 
foot that necessitated hospitalization; on the above 
insulin dosage and penicillin the diabetes was 
adequately controlled and the cellulitis readily 
responded. She was well controlled for the next 
three years on the above dosage schedule, which 
was reduced to 64 units of protamine zinc and 56 
units of regular insulin shortly before admission. 

Two weeks prior to entry the patient developed 
severe sharp, stabbing right-chest pain. It was most 
severe under the right breast and radiated along 
the eighth rib posteriorly to the subscapular area. 
It was accentuated by body movement, inspiration 
and cough. One week prior to admission she had 
chilly sensations and a temperature of 102°F. With 
oral penicillin, one tablet every four hours, the 
fever subsided, but the pain persisted; it was of 
such severity that she was bedridden and unable 
to sleep despite codeine medication. For four days 
before admission she had marked polydipsia, 
polyuria and orange sugar reactions on the urine. 

Physical examination revealed a flushed, obese 
woman in acute distress, complaining of right chest 
pain. The chest was symmetrical. The right chest 
was markedly tender to superficial palpation. This 
was most marked under the right breast and along 
the eighth rib from the midclavicular line to the 
subscapular area. No skin lesions or masses were 
noted. The neck veins were flat. Fine to medium 
moist rales were present at both lung bases. The 
heart and abdomen were negative. A 2-cm. cir- 
cumscribed dry ulcer was present on the plantar 
surface of the right great toe. Dorsalis-pedis pulses 
were present. There was + ankle edema. Vibra- 
tion sense was reduced in both lower extremities, 
but otherwise the neurologic examination was nor- 
mal. Pelvic examination showed a stenosed in- 
troitus admitting only the tip of the small finger. 
Rectal examination was negative. 

The temperature was 101°F., the pulse 100 and 
the respirations 20. The blood pressure was 130 
systolic, 76 diastolic. 

The urine had a specific gravity of 1.020 and 
gave a ++ albumin reaction, a + acetone reaction 
and an orange sugar reaction; the sediment con- 
tained an occasional white cell and red cell. Cul- 
tures of the urine grew B. coli and beta-hemolytic 
streptococci. Examination of the blood revealed 
a white-cell count of 17,800, with 80 per cent neutro- 
phils, and a hemoglobin of 15 gm. The sedimenta- 
tion rate was 1.1 mm. per minute (corrected). The 
fasting blood sugar was 238 mg. and the nonprotein 
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nitrogen 24 mg. per 100 cc.; the carbon dioxide 
was 29.7 milliequiv. per liter. A blood Hinton test 
was negative. Blood cultures were negative. A 
culture of the sputum yielded abundant Staphy- 
lococcus aureus. Roentgenograms of the chest showed 
the diaphragm to be somewhat higher than had 
been noted on previous films. There was some fluid 
in the right pleural space and a linear density was 
present in the left lower lateral lung field. Indefinite 
linear densities were present in the right lower lobe 
(Fig. 1). X-ray films of the spine showed only mild 


degenerative changes. An electrocardiogram was 
negative to normal. A lumbar puncture showed 
normal dynamics, 76 mg. of protein per 100 cc. and 
no cells. Thoracentesis performed in the right pos- 
terior axillary line between the eighth and ninth ribs 
yielded 250 cc. of reddish-yellow fluid with a specific 
gravity of 1.017 and 13,800 cells per cubic mm., of 
which 3900 per cu. mm. were white cells. Smears of 
the fluid stained with Ziehl—Neelsen and Gram stain 
were negative for bacteria. 

She continued to have severe chest pain, which 
was relieved only transiently by paravertebral 
blocks, intercostal blocks, demerol or codeine. The 
temperature continued between 99 and 100°F., 
with the pulse rate between 90 and 100 and the 
respirations between 20 and 25. She was placed on 
the hospital 1500-calorie diabetic diet and given 
65 units of protamine zinc insulin daily and regular 
zinc insulin as indicated by the two-hour urine tests. 

was some difficulty in regulating the diabetes. 
On the eighth day, after 80 units of protamine zinc 
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and 80 units of regular insulin, the urine gave an 
olive sugar reaction and contained no acetone; the 
fasting blood sugar was 276 mg. per 100 cc. A 
chest film showed a definite increase in the amount 
of fluid in the right pleural space. A white-cell 
count was 18,800 per cubic mm. A second thoracen- 
tesis above the ninth rib failed to reveal any fluid. 
On the tenth day she became disoriented and incon- 
tinent of urine. Breathing became labored and the 
pupils were contracted; the reflexes were hypoactive 
and rales were heard throughout both lungs. She 
was started on penicillin therapy. On the eleventh 
day respiratory distress became severe and she died. 
On the day of death the white-cell count was 40,400. 
An electrocardiogram showed an idioventricular 
rhythm of 90 with a QRS interval of 0.16 second 
and a QT interval of 0.32 second. The Q waves 
were present in Leads 3 and AVF; the ST segment 
was depressed in Leads 1, 2 and AVL and elevated 
in Leads 3, AVR and AVF; the T waves were very 
high and wide in Leads 1 and AVL and inverted 
in Leads 2, 3, AVR and AVF. 


DIFFERENTIAL DiadNosis 


Dr. Cuartes L. Suort*: I should like to start 
by seeing the x-ray films so that we may have all 
the information available about the last admission. 

Dr. SraxLEVY M. Wyman: The first film was taken 
three years before admission and the subsequent 
films were all taken during the final admission. The 
original film shows no localized disease in the lungs 
and the heart shadow is not remarkable except for 
a very small degree of prominence of the left ven- 
tricle. The later film shows the elevation of the 
diaphragm described in the protocol. There are 
now linear densities in both lung fields; the follow- 
ing day they are more sharply defined. There is 
probably a small quantity of fluid in the right chest 
on that second day’s examination, which is quite 
well seen in the lateral view lying posteriorly. The 
films of the thoracic spine do not show any localized 
lesion. The painful right eighth rib does not seem 
to display any definite destruction or fracture. The 
last two films of the chest, taken with the patient 
lying on her back, show an increased amount of 
fluid in the right pleural space. They show increas- ~ 
ing prominence of the hilar and pulmonary shadows 
consistent with some degree of pulmonary conges- 


tion. 

Dr. Suort: Can you tell whether the shape and 
size of the heart have changed? 

Dr. Wyman: It does not seem to have changed 
appreciably from the original film. 

Dr. Suort: There is elevation of the right dia- 
phragm, I am sure, compared to the early film. Are 
the linear densities consistent with infarction? 

Dr. Wyman: I would think of infarction first. 

Dr. SuHort: Would you say they were old or 
recent? 

*Associate physician, Massachusetts General Hospital. 
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Dr. Wyman: They have changed somewhat in 
the course of a single day, which makes me think 
they were quite fresh. They are quite linear, so 
that they have been there long enough to show some 
resolution. 

Dr. Snort: The elevation of the diaphragm is 
consistent with that diagnosis? 

Dr. Wyman: Yes — as is the presence of fluid. 
Atelectasis cannot be distinguished from infarcts, 
of course. 

Dr. Benjamin CasTLEMAN: Would a linear den- 
sity appear in that period of time? I would not 
think that an infarct would become linear in less 
than about a month. 

Dr. Wyman: I think what we see may be the 
associated atelectasis; that can be seen very early. 

Dr. Snort: A matter of a few days? 

Dr. Wyman: Yes. To see the actual infarction, 
one would have to rotate the patient very carefully 
to get the lesion in profile. Maybe we are seeing the 
atelectasis. 

Dr. Snort: I shail first try to decide whether or 
not the adenocarcinoma of the uterine fundus was 
concerned in the cause or causes of this patient’s 
death. The tumor was evidently slow-growing and 
not highly malignant, since it was removed sur- 
gically four years after the first radium treatment. 
Late blood-borne metastases from such a tumor do 
occasionally travel to bone and to the lungs, but 
the seventeen-year time interval seems almost too 
long. I do not know the literature well enough to 
say whether or not there may be some rare excep- 
tions. The patient’s initial chest pain two weeks 
before the last admission could, of course, have 
been caused by a metastasis to the ribs, to the 
pleura or even to the spine. But the fever and 
rapidly downhill course seem difficult to interpret 
on the basis of metastatic carcinoma of the uterus. 
Furthermore, at the last admission there was no 
evidence of a local recurrence of the tumor in the 
pelvis as far as could be determined by physical 
examination. I think that I shall have to decide, 
then, that the carcinoma was probably cured by the 
combination of radiation and surgery and should 
be classified as past history. 

What are some other possible explanations of this 
"severe unremitting chest pain? It was apparently 
along the course of the eighth rib on the right. It 
was accentuated by respiration, by cough and by 
movement of the body and was accompanied by 
severe tenderness to the superficial palpation. The 
pain and the tenderness could be referred from 
either a spinal or an intraspinal lesion, but I am not 
helped in that regard either by the x-ray findings 
in the spine or by the spinal-fluid findings. The 
latter shows an increase in total protein, which 
might be accounted for by a subclinical diabetic 
neuropathy. We have seen diabetics with radicular 
pain somewhat of this nature, the origin of which 
was obscure and could not be accounted for in any 
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other way and was assumed to be a diabetic neu- 
ropathy. I suppose that I might think of explain- 
ing this patient’s pain on this basis, but I would 
prefer to think that it was intimately connected 


with the cause of death. 


If I assume that this pain originated in a rib, 
what are the most common causes of severe pain 
in bone? I should say malignancy, usually metas- 
tatic, and infection. To take up malignancy first, 
I have to think of some other independent primary 
malignancy, especially since a study by Smith* 
has shown that patients with carcinoma of the 
body of the uterus have a tendency to develop 
primary cancer elsewhere. In his series the incidence 
was as high as 5 per cent. The patient may have 
had a primary tumor elsewhere with metastases to 
the chest, but there is no clue to its existence either 
in the history or in any of the data presented in the 
protocol. Therefore I shall merely mention that 
possibility in passing. 

going on to consider infection, I should 
like to speak of two other diagnostic possibilities. 
The first, which again I shall merely mention, is a 
coronary occlusion. The chest pain is far from 
typical, and the negative electrocardiogram on ad- 
mission is certainly against this diagnosis. However 
the final electrocardiogram suggests posterior in- 
farction — but not a recent one. Although coronary 
disease, often with infarction, is commonly found 
at autopsy in diabetics of long standing who have 
reached this age, I do not see any reason to consider 
this diagnosis in explaining this patient’s death. 

The second possibility is pulmonary infarction. 
The x-ray studies are consistent with this diagnosis, 
including the pleural effusion, and it is possible that 


these infarcts were of recent vintage. Certainly 


agonizing pain is common in pulmonary infarction; 
tenderness of the chest wall is also a characteristic 
finding. But unless she had subsequent infarctions, 
it hardly seems likely that the pain would have 
lasted a total of three weeks in spite of various 
therapeutic measures, including nerve block. That 
is the reason that I doubt that the pain, at least, was 
caused by pulmonary infarction. The downhill 
course in the last two days and death might be ex- 
plained by a larger pulmonary embolus. In spite 
of the suggestive x-ray evidence, I do not believe 
that pulmonary infarctions are connected with the 
cause of her death. 

This patient was a severe diabetic of seventeen 
years’ standing. She had infections in the past that 
had readily responded to treatment, but she did 
represent a patient who was likely to develop a 
severe, widespread infection, especially if it was not 
recognized early and adequately treated. This 
brings me back to the second cause of intractable 
pain in bone, which is infection. 

*Smith, G. V 
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I think that she may have had infection of the 
right chest wall including the rib, with pleural 
effusion secondary to that, but without actual bac- 
terial invasion of the pleural cavity — at least at 
the time of the tap. The tap, as you remember, 
showed a rather low white-cell count and no bac- 
teria on smear. The primary source of this infec- 
tion remains obscure — perhaps from the urinary 
tract or even from the ulcer on the great toe, which 
was described in the protocol as dry. It seems very 
likely to me that this time the abundant growth of 
Staphylococcus aureus from the sputum was not 
due to harmless inhabitants of the nasopharynx 
but represented a real infection of the lung with 
these organisms. I think we might bring in the x-ray 
picture in the lungs and regard the apparent in- 
farctions as septic rather than as the ordinary type 
and as part of a generalized staphylococcus septi- 
cemia. The uninfected pleural fluid could have 
arisen from a septic focus in the right lung or even 
from an abscess below the right diaphragm, but 
again the persistence of the pain makes me think 
that it more likely originated in the chest wall. 
The patient’s rather sudden downhill course brings 
up the possibility of other metastatic foci; one or 
more may have been operative in the brain or even 
in the myocardium, with death from rupture into 
the pericardium. Such was the sequence of events 
in a patient, also a diabetic, who was presented at 
one of these exercises several years ago. 

Before concluding, I should like to bring up one 
of the most interesting points in this case history, 
the electrocardiogram taken on the day of death. 
This tracing showed an idioventricular rhythm, 
high T waves in two leads, widened QRS complexes 
and alterations of the ST segment. These findings 
seem highly suggestive of potassium intoxication. 
However, after comparing it with tracings from 
patients who were known to have this form of in- 
toxication and after conferring with one of my 
electrocardiographer colleagues, I reached the de- 
cision that the tracing was not characteristic enough 
to make a diagnosis of this form of intoxication 
without additional evidence, clinically or from the 
laboratory. Potassium intoxication ordinarily oc- 
curs in severe renal disease with anuria or oliguria. 
There was no evidence of such in this patient, — 
certainly none on admission, — although she might 
have rapidly developed uremia in a week or so 
from a severe renal infection, such as necrotizing 
papillitis, which is found in diabetics. The next 
most likely cause of potassium intoxication would 
ns adrenocortical insufficiency, but there is nothing 

to suggest this condition in the other findings. 
Potassium intoxication with hyperkalemia can 
occur occasionally from a combination of factors 
such as were operative in this case — tissue destruc- 
tion, fever and acidosis, but it would seem doubtful 
that it could originate from these causes in a patient 
who apparently had polyuria and presumably was 
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actually excreting an increased amount of potassium. 
The clinical picture of potassium poisoning with 
flaccid paralysis and loss of reflexes was not present, 
_but it may not appear in patients with potassium 
‘intoxication who die rapidly in uremia. The electro- 
cardiographic findings are, I believe, not explain- 
able on the basis of potassium intoxication. I think 
they may represent those found in a very toxic 
dying patient who probably had at least some coro- 
nary-artery disease or, as I suggested, actual bac- 
terial invasion of the myocardium. 

In conclusion, I should like to propose the diag- 
nosis of staphylococcus septicemia with foci in the 
chest wall and lungs and possibly in the myocardium 
and brain. 

Dr. Atrrep Kranes: Am I correct about the 
failure to find fluid at the chest tap after the chest 
film was taken that showed an increase in fluid? 

Dr. Castiteman: Yes; fluid was obtained only 
at the first tap. 

Dr. Kranes: I wonder whether the fact that the 
temperature responded very readily to oral penicillin 
indicated that she may possibly have had pneu- 
monia to start with and that the changes in the 
x-ray film were due to residual empyema. Can you 
find much objection to that, Dr. Short? 

Dr. Snort: That is certainly possible. I thought 
the response to penicillin, even in that small dose, 
was somewhat in favor of an infectious process going 
on at the time it was given. How would you explain 
the subsequent events and other findings? 

Dr. Kranes: I do not know; diabetics reveal 
sO many conditions at post-mortem examination. I 
was only concerned with the chest and the fever. 
I am a little surprised that no pus or fluid was ob- 
tained on the tap at the time the films showed quite 
a good deal of fluid. It may have been loculated. 

Dr. Snort: I did not attempt to speculate con- 
cerning why they did not obtain the fluid that was 
shown there by x-ray examination. The fluid had 
a rather low cell count on which to presume that 
she had actual empyema. 

Dr. Kranes: The fluid that was obtained cer- 
tainly was not pus, but sometimes clear fluid may 
be withdrawn in the periphery of purulent fluid. 

Dr. CastLteman: The fluid was cultured and 
showed no growth. 

Dr. Harwood, you saw this patient; will you tell 
us the opinion on the ward? 

Dr. Reep Harwoon: The Service was lead astray 
in this case through paying undue attention to the 
diabetic neuropathy. I think the diagnosis of 
neuropathy was justified on the basis of the loss of 
ankle jerks, diminished vibration sense, possibly 
the diminished knee jerks and the high spinal- 
fluid protein. However, it should be pointed out 
that these findings are extremely common in elderly 
diabetics; such patients often have little in the way 
of symptoms. On the other hand, the degree of 


pain that this patient had was very unusual for a 
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diabetic neuropathy. I myself thought that she 
may have had an abscess under the diaphragm or 
possibly a metastatic nodule near the right eighth 
nerve root. 

I want to add that there seems to be a tendency 
to blame any pain that a diabetic has on a neurop- 
athy. That has occurred a number of times in re- 
cent months when the pain was clearly typical of 
some other disorder, as, for example, a ruptured in- 
tervertebral disk. Great caution should be exer- 
cised in making a diagnosis of diabetic neuropathy. 

Dr. Snort: I tried to make the point in my dis- 
cussion that one probably should not explain pain 
of this nature by diabetic neuropathy without ex- 
haustive study. Do you think it is reasonable, even 
after other causes have been excluded? I have seen 
two patients in whom we finally fell back on a diag- 
nosis of diabetic neuropathy after long observation 
and adequate study. Is it possible to have such 
severe pain? 

Dr. Harwoon: It has apparently been reported, 
but I have not seen such a case. In this case I was 
certain it was not neuropathy, because the patient 
suffered excruciating pain on the least motion, such 


as turning over in bed. Sitting up was impossible, 


getting onto a bed pan was a very painful opera- 
tion, and coughing, breathing and even talking were 
painful. 


DIAGNOSES 
eumonia. 


Bronchopn 
Diabetes mellitus. 


Dr. SHort’s Diacxosis 


Staphylococcal septicemia, with foci in the chest 
wall and lungs and possibly in the myo- 
cardium and brain. 


ANATOMICAL DIAGNOSES 


Empyema, loculated, right, communicating with 
chest, wall abscesses, multiple. 

(Diabetes mellitus.) 

Pneumonia, focal, with organization, right lower 
lobe. 

Pulmonary atelectasis, extensive, right lower lobe. 

Hydrothorax, right. 

Intercapillary glomerulosclerosis, slight. 


PaTHOLOGICAL Discussion 


Dr. Castteman: When the skin over the right 
chest was separated, we found numerous a 
in the subcutaneous tissue of the right chest wall 
that varied in size from millimeters to centimeters; 
the largest abscess was located over the eighth rib 
anteriorly and communicated directly with the 
pleural cavity to form an extensive empyema over 
the right lower lobe. There were numerous tracts 
between the abscesses. In addition there was a 
hydrothorax; that is, the empyema was separate 
from the clear fluid in the rest of the chest, which 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


amounted to about a liter and a half. That is 
probably what was tapped, rather than the em- 


pyema. 

Dr. Snort: Or the empyema might have formed 
after the first tap. 

Dr. Cas rl EMAN: Probably not, because it looked 
old — perhaps a week old. 

There were no abscesses in the chest wall or in the 
pleural cavity on the left side at all. The lung be- 
neath the abscess was quite atelectatic; on section, 
near the surface, it was slightly infected. I suppose 
that the original infection was a pneumonia that 
led to the empyema and that, in turn, spread into 
the subcutaneous tissue of the chest wall. The cul- 
ture of the empyema at autopsy showed colon 
bacilli and nonhemolytic streptococci. It is quite 
possible that there had been a Staphylococcus aureus 
but it was no longer present because of the anti- 
biotic treatment. We also found a few yeast cells, 
which we are now finding quite often after the anti- 
biotics do their job. 

There was nothing wrong with the heart, and the 
areas in the lung were just foci of atelectasis — no 
evidence of infarction. Perhaps because of the pain, 
the patient held the chest rigid enough to produce 
plate-like atelectasis on both sides. There was a 
mild degree of intercapillary glomerulosclerosis but 
no pyelonephritis. The liver showed a mild degree 
of cirrhosis, postatrophic type, but I am sure it was 
working all right. 

Dr. Snort: Was the brain examined? 

Dr. CasTLemMaAn: Yes; it was negative. There 
were no abscesses anywhere else. 

Dr. Sort: Can you explain the sudden death? 
Or the electrocardiographic findings? 

Dr. CasriEMAN: No. We made several sections 
of the heart; they showed nothing abnormal and the 
coronary arteries were patent. Certainly there was 
enough sepsis for it to have been the major factor. 


CASE 37492 


PRESENTATION oF Cask 


A nineteen-year-old girl was admitted to the hos- 
pital because of failure to menstruate. 

The patient had never had any vaginal bleeding. 
There had been no definite molimina; there were 
occasional episodes of lower-abdominal pressure 
that were attributed to gastrointestinal stasis. 
Five years before entry her voice became deep, 
and there was progressive deepening during the 
subsequent years. For the four years ad- 
mission there was a noticeable growth of hair on 
the face, arms, legs and thighs and, during the year 
before admission, on the chest. For two years 
clitoris had been approximately one inch long. 
There had been no increase in height during the 
two to three years before entry, but she had grown 
rapidly from the age of eleven to the age of sixteen 
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years to attain a height of five feet, eight and three- 
fourths inches (her mother was five feet, seven 
inches and her father five feet, ten and a half inches 
tall). She had noted that her reactions to people 
and problems were more masculine than those of 
her girl friends. She had not recognized any definite 
sex urge. 

The patient had had measles, mumps and chicken- 
pox in early childhood. She had no siblings. Her 
mother had begun to menstruate at the age of six- 
teen. 

Physical examination revealed an intelligent, co- 
operative girl with large bones and rather well de- 
veloped musculature. There was excess hair on 
the face, arms, legs and thighs and in the perianal 
region, with a smaller amount of light hair over the 
breasts and abdomen. The pubic hair was female 
in distribution. The skin was somewhat dry and 
there was a mild acneform eruption on the face. 
The larynx was prominent. The breasts were small 
but appeared to contain a little glandular tissue. 
The heart, lungs and abdomen were not remarkable. 
The labia were well defined. The clitoris was en- 
larged, being 2 cm. in length. The vagina admitted 
one finger. The cervix was small and soft; the fun- 
dus could not be made out. On rectal examination 
a 5-by-5-cm. firm mass was felt to the right and 
behind the cervix. 

The temperature, pulse and respirations were 
normal. The blood pressure was 120 systolic, 70 
diastolic. 

Examination of the blood showed a hemoglobin 
of 11.7 gm. and a white-cell count of 9200 with a 
normal differential. A urine specific gravity of 
1.030 was normal. The basal metabolic rate was 
—13. Quantitative determination of FSH (follicle- 
stimulating hormone) was positive for 10 and 30 
mouse units per 100 cc. of urine and negative for 
50 mouse units per 100 cc. of urine. (In the method 
used this level was that found in postmenopausal 
women.) A 17-ketosteroid assay showed 8.0 mg. 
per twenty-four hours and 9.0 mg. per twenty-four 
hours on two determinations. 


On the eighth day an operation was performed. 


DirFerR ENTIAL D1AcNosis 


Dr. Janet W. McArtuur*: My task is to de- 
termine the nature of a process whose principal 
manifestations, were primary amenorrhea, frank 
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Virilization and the presence of a pelvic tumor. 
The points that are especially striking on physical 
examination are the well developed musculature, _ 
the excessive hair on the face and limbs, acne, the ~ 
small breasts and cervix, the large clitoris and the 
5-by-5-cm. mass in the right vault. From this com- 
bination of findings it is clear that I am not deal- 
ing with a case of simple hirsutism but rather with 
one exhibiting all the stigmas of virilism. The 
points in the laboratory examination that seem 
most important are the normal level of 17-keto- 
steroid excretion and the postmenopausal level of 
follicle-stimulating hormone (FSH). 

The lesions that must be considered in the dif- 
ferential diagnosis are so diverse in character that 
it will be convenient to group them under three 
headings — lesions of the adrenal cortex, lesions 
of the ovary and nonhormonal entities. The close 
proximity of the fetal anlagen of the gonads and 
adrenal cortex in the urogenital fold is often paral- 
leled by a striking similarity in the physiologic 
disturbances produced by lesions of these organs. 
Therefore, despite the remoteness of the possi- 
bility that the pelvic mass is an incidental finding, 
it is important to mention both hyperplasia and 
tumor of the adrenal cortex, if only to dispose of 
them summarily. The commonest cause of the 
adrenogenital syndrome in a patient of this age is 
congenital hyperplasia of the zona reticularis. Since 
the hyperplasia begins in the prenatal life, the 
virilization has several distinctive features. The 
clitoris is hypertrophied at birth and a urogenital 
sinus is present. Stature tends to be short because 
the premature and excessive androgen production 
accelerates the rate of epiphyseal closure. Since 
none of these features are present in the patient, 
I shall exclude adrenal hyperplasia. The growth 
spurt beginning at the age of eleven years would 
be more compatible with the presence of an adrenal ,. 
tumor than with hyperplasia. However, the normal 
17-ketosteroid excretion constitutes strong evi- 
dence against this diagnosis. Although some adrenal 
tumors are accompanied by a normal 17-ketosteroid 
excretion, the majority are associated with one 
that is distinctly, and often spectacularly, elevated. 

Of the many tumors and tumor-like conditions 
of the ovary that may be responsible for viriliza- 
tion, the commonest is the arrhenoblastoma. One 
is tempted to ascribe the patient’s abnormalities 
to the presence of this tumor, because it could 
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produce all the physical signs noted and particu- 
larly because it is sometimes associated with a 
normal 17-ketosteroid excretion. Regrettably, few 
of the patients harboring this lesion have been 
adequately studied from a hormonal point of view. 
However, a handful have shown a slightly elevated 
17-ketosteroid excretion or one at the upper limits 
of normal, and a few have shown a level of excretion 
well within the limits of normal. Presumably in the 
latter cases there is a qualitative abnormality in 
the 17-ketosteroids or else the urine contains mascu- 
linizing steroids that lack the 17-carbonyl group 
and that therefore escape detection when assayed 
by chemical means. However, two points tell 
heavily against the diagnosis of arrhenoblastoma — 
the age of the patient and the elevated FSH level. 
This tumor is excessively rare in the pubertal age 
group and, more importantly, it is not associated 
with high levels of FSH excretion. The FSH assays 
that have been performed in a few cases of arrheno- 
blastoma have been in normal amounts or not 
demonstrable at all. 

Another ovarian lesion to be considered is the so- 
called “‘adrenal-like” tumor of the ovary. Women 
harboring this tumor may be strikingly virilized. 
However, the virilism is not commonly of the pure 
type observed in this patient; there is usually, 
in addition, an admixture of such features of Cush- 
ing’s syndrome as hypertension, osteoporosis, im- 
paired glucose tolerance and livid striae.! Although 
a number of these features were not specifically 
looked for in the patient, the complete absence of 
any suggestion of Cushing’s syndrome militates 
against a diagnosis of “adrenal-like tumor.” 

The next set of lesions of the ovary is an interest- 
ing and rather new group recently discussed by 
Sternberg? — hyperplasia and tumor of the ovarian 
hilus cells. Cells that are morphologically identical 
“with the Leydig cells of the testis can be demon- 
strated in the hilus of the normal human ovary. 
These cells contain lipochrome pigment and crystal- 
loids of Reinke and are thought to be the source of 
ovarian androgen. Hyperplasia and tumors of 
these cells have, in rare cases, been associated with 
virilism attended by a normal or only slightly ele- 
vated excretion of 17-ketosteroids. A_hilus-cell 
lesion is a tempting diagnosis in this patient. How- 
ever, one is deterred by the fact that in the handful 
of cases so far reported none of the tumors were pal- 
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pable; the enlargement of the ovary was so slight 
that the patient was explored merely because of 
the virilization, and the tumor was an incidental 
finding. Moreover, these tumors have occurred 
either in women in the immediately premenopausal 
age group or in those well past the climacteric. 

A final ovarian lesion I should like to consider 
is the interesting and rare condition called hyper- 
thecosis of the ovary.* This lesion, characterized 
pathologically by overgrowth of the ovarian stroma 
and theca luteinization, may be associated with 
true virilization despite a normal level of 17-keto- 
steroid excretion. However, this disturbance affects 
both ovaries equally and would not give rise to a 
unilateral pelvic mass. 

Inasmuch as none of the conditions so far men- 
tioned appear to provide a satisfactory explanation 
for the disturbances presented by this patient, I 
am driven to consider a possibility that could be 
called remote, or perhaps even desperate. That 
is, that we are not dealing with an endocrine ab- 
normality but with a problem of genetic inter- 
sexuality — that the patient was a genetically male 
hermaphrodite of the internal type and not a female 
virilized by malign androgenic influence at the time 
of puberty. The malformed gonads of hermaphro- 
dites sometimes give rise to a tumor, the dysger- 
minoma. Could such a tumor be the mass felt in this 
patient’s pelvis? So compatible with the case are 
the clinical features of this tumor that they exert a 
diagnostic attraction that is irresistible. The dys- 
germinoma is pre-eminently a tumor of early life, 
hence the appellation “carcinoma puetlarum.” The 
dysgerminoma has occasionally been found to be 
associated with an elevated level of FSH and a 
normal level of 17-ketosteroid excretion. Dys- 
germinomas have a predilection for the right ovary. 
In Seegar’s‘ series, 48 per cent of dysgerminomas 
were in the right ovary, 26 per cent were bilateral 
and only 26 per cent were in the left ovary. Since, 
from comparative anatomy, it is known that in 
birds the right ovary always remains comparatively 
undifferentiated it seems permissible to infer that. 
in a rara avis the right ovary is the logical progeni- 
tor of a tumor such as the dysgerminoma, which 
arises from undifferentiated cells. 

I shall hazard the prediction that the patient was 
an internal hermaphrodite who harbored a dys- 
germinoma of the right ovary. 


Dr. Francis IxdERSOLIL: Could this just be a 
testicle that was still in the body and that was some- 
what enlarged and very easily felt? 

Dr. McArtuur: I cannot exclude that. 

Dr. Futter Alnnichr: The positive FSH would 
be against it. 

We saw this patient many years ago. We did 
not do as well as Dr. McArthur did. We got off 
to a bad start; she was a student nurse and came in 
stating that she had an arrhenoblastoma. She had 
a tumor of the ovary, a large clitoris and hirsutism. 
We easily jumped to the conclusion that she did 
have an arrhenoblastoma. 

An arrhenoblastoma is an ovarian tumor of 
testicular origin. The testes, we believe, produce 
two hormones: one from the Leydig cells and one 
from the tubules. The latter inhibits production 
of follicle-stimulating hormone. We were surprised, 
therefore, to find an increased amount of FSH in 
the urine. This seemed to be against the diagnosis 
of arrhenoblastoma. The facts did not fit the theory 
and we concluded that the theory was wrong. Our 
preoperative diagnosis remained arrhenoblastoma. 


Curmicat Diacnosis 
Arrhenoblastoma. 


Dr. McArtuur’s Diacnosis 
Dysgerminoma, right ovary. 


ANaTomIcAL DiaGNosis 


Dysgerminoma (seminoma) of right gonad mixed 
with either granulosa-theca or Sertoli-Leydig 
elements. 


Patuo.ocicaL Discussion 


Dr. Benjamin Castiteman: This patient was 
operated on by Dr. Joe V. Meigs about ten years 
ago; he found a large right-ovarian tumor, which 
he removed. No gonadal tissue was identified on 
the left. 

Dr. Scully, who is particularly interested in 
ovarian tumors, will discuss the pathological find- 
ings. 

Dr. Ropert E. Scutty: The tumor was a coarsely 
lobulated, solid, yellowish mass, the size of a tennis 
ball; on section it had a fish-flesh appearance. 
Microscopically, the tumor was composed pre- 
dominantly of diffusely arranged large clear cells 
rich in glycogen. The stroma contained an abun- 
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dance of lymphocytes as well as granulomas com- 
posed of epithelioid cells and giant cells of the 
Langhans type. So far, the gross and microscopical 
features are very characteristic of the ovarian 
dysgerminoma or the testicular seminoma. In 
certain portions of the tumor, however, the clear 
cells were arranged in compact cords and nests 
and were mixed with smaller cells, the morphology 


Ficune 1. Photomicrograph of Tumor. 


Arrows point to cells resembli ulosa cells. round 


of which suggested granulosa or Sertoli cells (Fig. 1). 
The stroma in these areas was often quite cellular 
and contained large polyhedral cells having the 
structure of steroid-hormone-producing cells of 
either theca or Leydig type (Fig. 2). From a morpho- 
logic viewpoint we were unable to say with cer- 
tainty whether the atypical element of the tumor 
represents granulosa-theca neoplasia or arrheno- 
blastoma. As to the genetic sex of the patient, I do 
not think we can give a definite answer; the speci- 
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men we received was composed almost entirely 
of tumor. There were no definitive testicular or 
ovarian elements. The capsule contained tissue that 


Ficunz 2. Photomicrograph of Tumor. 
Arrows point to 12 or theca-like cells. Large ~ cells in 


right upper field of picture are dysgerminoma . 
resembled ovarian stroma; however, this type of 
tissue may be found in the testes of pseudoher- 
maphrodites as well as in ovaries. 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


The postoperative follow-up on the patient has 
been of some value in elucidating the nature of the 
tumor. Although there has been no regression of 
the virilizing manifestations, the 17-ketosteroid- 
excretion level showed a decided drop, which was 
sustained for a longer period of time than expected 
for the nonspecific decrease following operative 
trauma.“ The levels later rose somewhat but re- 
mained slightly lower than preoperatively. These 
findings suggest that the tumor was contributing 
to the 17-ketosteroid level, presumably by produc- 
ing androgens. The FSH level remained positive 
postoperatively and on one occasion, when tested 
quantitatively, was positive for 50, 80 and 100 m.u. 
per 100 cc. This postoperative increment in the 
FSH elevation was accompanied clinically by the 
advent of hot flashes. Again, the FSH picture sug- 
gests that the tumor had been producing a hormone 
capable of inhibiting pituitary gonadotropin out- 
put to some extent. 

With all the evidence in, we are concluding that 
the tumor was a dysgerminoma intimately mixed 
with an androgen-producing neoplastic element. 
Whether the androgen-secreting cells were theca 
cells or the Leydig cells of an arrhenoblastoma is im- 
possible to say. 

The patient was last seen six and a half years 
postoperatively; at that time she showed no evi- 
dence of recurrence of tumor. 
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COMMISSIONER OF MENTAL HEALTH 


Massacuusetts has had a proud record in the field 
of mental health and particularly in the quality of 
men who have worked in her state hospitals. Great 
was the dismay, therefore, when a little over a year 
ago Dr. Clifton T. Perkins resigned as commissioner 
of mental health to accept a similar post in Mary- 
land. The impression was unmistakable that Massa- 
chusetts was losing its position of leadership in that 
field. The situation was further complicated by the 
fact that Dr. Perkins, with the backing of the 
Governor, was well launched on a five-year develop- 
ment program that included construction of new 
facilities for children and for tuberculous patients, 
the hiring of additional personnel, increased wages, 


and, perhaps of greatest importance, the inaugura- 
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tion of a co-ordinated program of graduate training 
in psychiatry under the aegis of a training faculty 
drawn from all three of the medical schools in the 
State. Dr. Perkins summarized the 1949 report 
of his department with the phrase “We are on our 
way.” The magnitude of the job is indicated by 
the 1950 budget of $32,298,200.00 for operation and 
maintenance and $17,413,800.00 for new construc- 

In the difficult task of picking a successor to Dr. 
Perkins, Governor Dever has sought the best avail- 
able professional advice and has backed legislation 
that increases the salary of the commissioner and 
also makes for more effective administration of the 
office. The Governor is to be congratulated on his 
appointment of Dr. Jack R. Ewalt of Houston, 
Texas, as the new commissioner. Dr. Ewalt comes 
to this high office with a broad background of 
clinical administrative and teaching experience. 
Born in Medicine Lodge, Kansas, he graduated from 
the University of Colorado School of Medicine in 
1933. He taught psychiatry at the University of 
Colorado and later at the University of Texas, where 
he was a full professor. From 1945 to 1950 he was 
also director of the Psychopathic Hospital of the 
University of Texas and administrator of the Medi- 
cal Branch hospitals of the university. Since 1950 
he has been dean of the Postgraduate School of 
Medicine in Houston, Texas. He has contributed 
extensively to the literature in his field and is co- 
author, with Drs. Strecker and Ebaugh, of a well 
known text in psychiatry. 

With the helm in such capable hands, the De- 
partment of Mental Health should ride through any 
heavy weather that may lie ahead. To the new 
skipper, our salutations and best wishes. 


FEAST OF REASON 

Tue second international assembly of medical 
editors, so far as the record goes, convened in Stock- 
holm on September 21, as the final event of the 
fifth General Assembly of the World Medical Asso- 
ciation. The first of these editorial convocations had 
taken place the year previously in New York under 
the same auspices, and was considered so successful 
as to warrant making it a regular feature of the 


larger annual gathering; the third meeting is planned 
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for a year hence as a part of the sixth World Medi- 


cal Association Assembly, which is to be held in 


Athens. 

Over eighteen journals published in more than a 
dozen countries were represented by their editors, 
three American publications being included in the 
list — the Journal of the American Medical Associa- 
tion, the United States Armed Forces Medical Journal 
and the New England Journal of Medicine. The 
World Medical Association Bulletin, though pub- 
lished in the United States under the able editor- 
ship of Morris Fishbein, is printed in three languages 
and is obviously international in scope and interest. 

Many of the council members, delegates and ob- 
servers of the World Medical Association were pres- 
ent also at the gathering of editors, making it one 
of the most largely attended meetings of the entire 
Assembly. This attendance may or may not have 
been stimulated by the prospect of the sumptuous 
Swedish luncheon, tendered by the Nepera Chemi- 
cal Company of Yonkers, New York, that fol- 
lowed the conference. 

Four papers, with their discussion, occupied the 
morning. Dr. Otto Leuch of Zurich, Switzerland, 
editor of Bulletin Professionel des Médecins Suisses, 
spoke on “Official and Scientific Medical Journal- 
ism,” the “official” representing the political or 
“trade-union” side of journalism, with a faint impli- 
cation that the two are not entirely compatible. 
Dr. Leuch expressed the belief that the most at- 
tentive readers of a journal’s correspondence col- 
umns are the promoters of social security, in quest 
of ammunition. 

Dr. W. R. Feasby, editor of the Ontario Medical 
Review, warned that the survival of present methods 
of medical journalism, — as well, indeed, as the 


“continuance of the journals themselves,— is at 


stake, so sharp is the competition for the reader’s 
time as well as for his dollars. Questionnaires in 
Canada have shown that reader interest favors 
first the editorials, then, in order, the case quizzes, 
the book reviews, the medical-society news and 
finally the advertisements and personal items. 
The design of a medical journal was discussed by 
Dr. H. A. Shapiro, editor of the South African Medi- 
cal Journal, in an excellent discourse, with illustra- 
tions, on the values of paper, type face and format. 


EDITORIALS 


Dr. Austin Smith, editor of the Journal of the Ameri- 
can Medical Association, spoke on the broad subject 
of the “Responsibilities of Reader, Author and 
Publisher,” expressing the belief that a journal 
need not be strictly scientific or entirely organiza- 
tional in character but can serve both functions. 
This convicition is shared by the owners, the pub- 
lishers and the editorial board of the New England 
Journal of Medicine. 


THE OLD FARMER RETURNS 


APPROXIMATELY two years ago, at about the 
current time of year, the function of the Old Farmer’s 
Almanac(k) in interpreting New England to those 
persons living in the more remote parts of the 
country that lies outside its borders was expanded 
on in these pages. This famous almanac(k), salty 
though coming from the interior and published, 
fittingly enough, in a place called Dublin (New 
Hampshire), still dispenses nearly all the information 
that any Yankee needs in his annual progress through 
the seasons. 

In its hundred and sixtieth edition the weather for 
the coming year is predicted from day to day and 
from week to week and from month to month with 
that same astonishing accuracy that has charac- 
terized the forecasts of the Almanac(k) for a hundred 
and fifty-nine years. The farmer, moreover, is 
warned of the eclipses that may occur with startling 
suddenness during the year, and postal rates for all 
foreign countries are presented on a page not too 
far distant from that containing the list of state 
farm-extension directors. 

A philosophical foreword emanating apparently 
from the pen of Robert B. Thomas, the original 
proprietor of the Almanac(k), in 1792, — for it bears 
his signature, — establishes a model for editorial 
material of this nature. In a dissertation on the 
diverse problems of the day and mankind’s so far 
unsuccessful search for happiness, the following 
incontrovertible conclusion is contributed: 

Concurrently, in our pursuit of happiness, we are also 
finding that the more power and money we grant to our 

Federal and State and City and Town governments to 

carry out our wishes in these regulatory respects for the 

benefit of all of us, the nearer we approach confiscatory 
taxation and socialism. It could be that Education will 


be far more effective in bringing us to the happy existence 
than will the current emphasis on Regulation. 
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Nor is the question-and-answer department 
neglected, for the request of Mrs. B. D. R. of Spo- 
kane, Washington, for information about where to 
buy a stone-jug foot warmer to replace her electric 
heating pad is referred to the Society for the Return 
of the Double Bed. 

The hats of its readers are again doffed to this 
perennial New England annual, as it might be 
dubbed in Dublin. 


SELECTION OF THE FITTEST 


BETWEEN now and next spring another increment 
of the group of physicians who will be practicing 
ten, twenty and thirty years from now will be se- 
lected by the admissions committees of the medical 
schools. They will be a small minority of the can- 
didates who are applying. Perhaps one in four may 
hope to be accepted, and the opportunity to study 
medicine will be denied 75 per cent of all applicants. 

On what basis are the arbiters of these men’s des- 
tinies exercising their rather awful responsibility? 

On grades? Yes, partly. On successful ratings in 
medical-aptitude tests? Yes, partly. On letters of 
recommendation from the family physician, college 
deans and professors and others whose opinions are 
presumably trustworthy? Naturally. On intellec- 
tual and moral integrity? Of course, in so far as this 
may be determined. On the color of their political 
opinions? Well, hardly, if those liberties that were 
guaranteed by the Constitution are still in effect. 

Not so long ago the freshmen in our medical 
schools comprised simply those young men who for 
any reason whatsoever wanted to study medicine. 
Those who graduated were the survivors of an elim- 
inative process that was based on accomplishment 
in competition with their fellows. The percentage 
of those who eventually succeeded in their profession 
did not differ greatly from what it is now, when the 
selection is made in advance. The difference is 
that almost all the selected candidates now graduate 


from medical school, except those who are weeded 


out because of physical or psychologic disability. 
The older system is no longer feasible, largely be- 
cause the expense of training all applicants would 
be prohibitive, and practice could not absorb all 
those who graduated, despite the “doctor shortage” 
propaganda. It may be unfortunate, but it is no 
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longer true that Mark Hopkins on one end of a 
log and a student at the other constitute a university. 

But that’s the way the ball bounces, as the under- 
graduates say. Fortunately, regardless of the 
manner of selection, a majority of medical graduates 
have carried on the practice of medicine in a gen- 
erally creditable manner, and without doubt will 
continue to do so. So far, no one can say that cream 
from the separator is any better than that which rises 
naturally to the top. 


Dr. Bradbury, of Oldtown, Me., has recently 
amputated the thigh at the hip joint, disarticulat- 
ing the joint. This is a most perilous operation 
in surgery, and one that has been but a few times 
successfully done in this country. 

Boston M. & S. J., December 10, 1851 


OBITUARY 


HENRY ASBURY CHRISTIAN 
(1876-1951) 


Dr. Henry Asbury Christian died suddenly at 
Whitefield, New Hampshire, on August 24, in his 
seventy-sixth year. He was born in Lynchburg, 
Virginia, on February 17, 1876, a descendant of 
Thomas Christian, who first settled in that state 
in 1657. After graduating from Randolph-Macon 
College he entered Johns Hopkins Medical School, 
receiving his degree in 1900. He then came to 
Boston, where he spent the remainder of his pro- 
fessional life. 

Dr. Christian was one of the early group of 
physicians who came to Harvard from Johns 
Hopkins at the turn of the century and wielded 
such tremendous influence on the teaching of medi- 
cine at Harvard Medical School. In Boston he was 
first ‘associated with the late Dr. Frank B. Mallory, 
at the Boston City Hospital’s Department of 
Pathology, after which he worked with Dr.Reginalc 
Heber Fitz at the Massachusetts General Hospital, 
when clinical clerkships for undergraduate students 
were first introduced. From 1907 to 1912 he was 
physician-in-chief at the Carney Hospital. Most 
of his professional life, however, was spent at the 
Peter Bent Brigham Hospital, where he became 
the first physician-in-chief in 1913, holding that 
position until his retirement in 1939. During the 
years 1908 to 1939 he was Hersey Professor of the 
Theory and Practice of Physic at Harvard Medical 


During the first world war he was a major in the 
Medical Reserve Corps. Later he was active in the 
National Medical Research Council and for a 
period was in charge of the control of a severe 
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typhoid epidemic that was sweeping through the 
city of Salem, Ohio. After the beginning of World 
War II, when he had already retired from his 
official positions, he returned to duty, acting from 
1942 to 1946 as clinical professor of medicine at 
Tufts College Medical School and visiting physician 
at the Beth Israel Hospital. 

In addition to his.other obligations, Dr. Christian 
was active as an author and editor. Although he 
maintained a major interest in diseases of the heart 
and kidneys, his writings and studies covered the 
general field of internal medicine. He published 
a textbook, The Diagnosis and Treatment of Diseases 
of the Heart, and edited several editions of the well 
known Osler’s Practice of Medicine, as well as the 
Oxford System of Medicine. 

Well merited honors came to him during his life- 
time; he received the degree of Sc. D. from Jeffer- 
son Medical College and from the University of 
Michigan, that of LL.D. from Western Reserve 
University, that of D.S.M. from the American 
Medical Association and an honorary fellowship 
from the Royal College of Physicians of Canada. 
He was one of the founders of the American Society 
for Clinical Investigation, of which he was president 
in 1919; he was president of the Association of 
American Physicians in 1935 and was at one time 
president of the Interstate Post-Graduate Medical 
Association. 

Throughout his life Dr. Christian, who in the 
hospital was affectionately called the Professor” 
or, more intimately, “Uncle Henry,” was interested 
in promising young medical men. Realizing that 
many capable young internists were unable to be- 
come members of the American Society for Clinical 
Investigation, he founded an auxiliary group, the 
American Federation for Clinical Research, which 
was nicknamed “the Young Men’s Christian Asso- 
ciation.” As a physician, he was a meticulously 
careful observer and was quick to see clinical en- 
tities that were peculiar or discrete. Certain syn- 
dromes that bear his name, like Hand-Schiller— 
Christian disease, attest to his clinical acuity. 

As important as Dr. Christian’s clinical studies 
and writings were his administrative contributions. 
At the youthful age of thirty-two, when he became 
dean of Harvard Medical School, he was among 
the early leaders in stimulating in the faculty the 
spirit of medical research — not an easy task forty 
years ago. A greater accomplishment was the de- 
velopment of the medical clinic of the Peter Bent 
Brigham Hospital, which, as a result of his wisdom 
and foresight, immediately attained eminence in 
the medical world. 

Among Dr. Christian’s many useful innovations 
at the Brigham Hospital, one of the most pleasant 
and valuable was the custom of having an annual 
physician-in-chief pro tempore. He would invite 
an outstanding physician from this country or 
Europe to live at the hospital for one week and as- 
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sume his duties. In this way the hospital’s staff 
and visiting physicians were privileged to know 
many of the leading medical personages of the 
world. During that week “the Professor” would 
give one of his noteworthy dinners, which became 
celebrated in medical circles. These social occasions 
revealed his warmheartedness and hospitality, ena- 
bling the young interns and residents to see the sin- 
cere man beneath the official austerity. 

American medicine will always be indebted to 
Dr. Christian for his devotion to the highest ideals 
of the profession and for his enduring interest in the 
welfare of young medical men. 

S. L. 


DEATH 


Mattory — Tracy B. Mallory, M. D., of Needham, died 
on November 11. He was in his fifty-sixth year. 
_ Dr. Mallory, who graduated from Harvard Medical School 
in 1921, was chief of pathology and bacteriology at Mas- 
sachusetts General Hospital and professor of path at 


ident of the 
international 


Harvard Medical School. He was a former 
New England Pathological Society and of 
iation of Medical Museums. 
is widow, a son and a daughter survive. - 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR OCTOBER, 1951 


Résumé 


Disease 


1 
9 1 
936 
Dysentery, bacillary .......... 
German me 
Granuloma inguinale 0 
1 ma venereum ... 0 1 
e 16 1 4 
ningitis meningococcal... ... 
Meningitis, Pfeiffer-bacillus. .. .. 1. 8 3 
Meningitis, pneumococcal ..... 0 1 
Meningitis, staphylococcal ... .. 0 0 
Meningitis, streptococcal ...... ’ 0 0 
Meningitis, undetermined . ..... 6 q 
Poliomyelitis ................. 153 10 
t ſe ver 1 12 151 
ulosis, nary 
Tuberculosis, other forms 10 11 1 
adulant fever 
ng 26 


2 


—U ̃ 2 2 


ComMENT 
The diseases notably above the seven-year median for 
October are malaria, measles, mumps and salmonellosis. 
Most of the malaria cases were reported from military hos- 
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pitals and represent relapses in men returning from Korea 
and service in other foreign countries. 

Diseases below the seven-year median for the month are 
chicken pox, diphtheria, poliomyelitis, scarlet fever and 
whooping cough. 

The 9 cases of diphtheria represent the third lowest figure 
ever reported for this month in Massachusetts. 

Twenty-three cases of poliomyelitis for October, 1951, make 

the lowest number of cases reported for that month in 
eight years. This incidence is significantly below that of 
September, 1951, when 68 cases were reported. 

Six hundred and fifty-four cases of mumps constitute the 
highest number ever reported for the month of October in 
the state; the number of salmonellosis cases is the second 
highest for this month in our records. 


Geocrapuicat DistrisuTion or Certain Diseases 
Anthrax was reported from: Lowell, 1. 


Diphtheria was reported from: Cambridge, 1; New Bed- 
ford, 7; Wilmington, 1; total, 9. 
bacill rom: Boston, 7; 
Wellesley; total, 13 * 


Encephalitis, infectious, was reported from: Worcester, 1. 
— „N was reported from: Fall River, 1; 


Wrentham, 2; total, 3. 
Malaria was rom: Boston, 3; Fort Devens, 10; 
total, 16. 


Murphy General 
reported from: Boston, 1; 


Salem I, Springheld — — I; total, 4. 


W Pfeiffer-bacillus, was reported from: Haver- 


Meningitis, Z. coli, was reported from: Boxford, I. 
Meningitis, undetermined, was reported from: Brockton, 1; 
— 1; Springfield, 1; Walpole, 1; Worcester, 1; 


Poliomyelitis was reported from: 1; 


1; Billerica, 1; 
1; 


Newton orthbridge 
Radler. 1. Waltham, 1; Oxford, 
ter, 1; total, 23. 


Boston, 3; Framingham, 2 
ew 
‘A; Scituate, 1 South 


hitman, I; Worces- 


Salmonellosis 1 — : Boston, 1; Dartmouth, 
1; Fall 4 12 Needham, 
1; New Bedford, 3; P „13 r ; Rockland, 1; 
Stockbridge, 1; Taunton, 5 orcester, 2 ; total, 20. 


«septs tore throat was reported from: Boston, 1; Lee, 1; 


Tetanus was reported from: Wilmington, 1. 

Trichi reported f Bel 1; Boston, 
1 
7 ere Beverly, 1; Boston, 2; 


Undulant fever was reported from: Palmer, 1; West Stock- 
1; total, 2. F 


MISCELLANY 


THE RETINA FOUNDATION 


The Retina Foundation, established in 1 has 
now been organized as a new rese unit the 
, Eye and Ear Infirmary. The Foundation, 
located at 30 Chambers Street, Boston, includes laboratories 
for biochemistry, electron microscopy, tissue ene and 
The members of the staff are: Charles L. 

D., director, an ophthalmologist interested in rate 
work in retinal detachment; Balazs, „ associate 
polyesch a interested — of B., 

ysacch and tissue growth; Marie us, 

t interested in the study of fine structure; and F. 
Wachendorf, D. Eng., a physicist specializing in optics. 

The members of the Research Advisory Committee of La me 
Foundation are: T. Gu M.D., chairman; 

Ph.D.; P. A. Chandler, M.D.; W. J. Crozier, Ph.D.; „ Heath 
M.D.; and B. Sachs, M.D. 
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The work of the Retina Foundation was supported in its 
initial stages by the Veterans Administration. It has since 
received grants from the United States Public Health Service, 
the American Optical Company, the Kresge 
G. M. Hyams Fund, Incorporated, the Vivian B Alien 
Foundation, the National Council to Combat Blindness, 
I ated, the Office of Naval Research and the Committee 
of the Permanent Charity Fund, Incorporated. It is 
su by private donations. 


CHANGE IN FORMS BY VETERANS 
ADMINISTRATION 


oft 1 1— who treat Veterans Administration beneficiaries 
anuary authorizations on a new form that has been 
pe nts or nationwide use. Different forms have been tried 
=e a test basis, and the one selected has been successfully 
used in a midwestern state for some time. The new forms 
should not prove to be confusing, and they will be of of aid in 
sim plifying governmental audit procedures. 
authorized patient 3 copies of VA Form ae 
copy will” and Inooice’’) will be 1 to the 
will be stamped This copy for your 
the rig Lhand side the date of treatment, type 07 vie 
(office, home or hospital) and the fee should be Findica 
with the total cost in the grand-total block. Two copies 
be returned to the 
will sign one, 


Veterans Administration; the p 
which constitutes his bill 


The physician will also receive one 2 
(Aer. of Medical Treatment and st for Con- 
tinue Treatment.) This form has a detachable section on 
which to request further treatment. The upper part of the 
form is to be — listing in detail treatment and the 
medication prescribed. This returned to 
Veterans Administration prom ily after administration of the 
last treatment that is covered by the authorization. 

No form will be provided for iptions. The Veterans 
Administration requests these in duplicate on the physician’s 

blank. The following certificate must be written and sign 

12 physician: I am authorized to treat and prescribe 

bove-named Veterans Administration patient.” Prescri 

tions, may, as previously, be filled in the Veterans Admin 

tration pharmacy when inconvenience or suffering on the part 
of veteran is not involved. 

If the veteran is entitled to travel allowance he will present 

copy of Veterans Administration Form 3-3542a. The 
physicien should complete ge 1, indicating the dates 
on which the veteran reported, si 1 have it returned 


ysician 
for services 


to the Veterans Administration. cannot col- 
lect — expenses u this form is returned completed 
by the 

— 1 the 22 Administration will mail 

and sample copies of — to — ſee- basis 
BOOK REVIEWS 

ife and Times 
tural life o 7 Bologna in the sixteenth c — Martha T. 
Gnudi an P. — With a 


This biography of the owes of plastic surgery contains 
also a short history of the subject from the times of Susruta, 
Celsus and Galen, beginning about the sixth century B.C., 
to the work of Tagliacozzi, 1586-1597. Pertinent 
from the books of these famous 2 have been trans- 
lated into English and interspersed throughout the chapter. 

The De curtorum chiru 17 Lee init ionem was published in 
Venice by Bindoni in 15 author had been at work on 


his manuscript since 1586 and it was finally given to the 
two 
by 


ears before his death. A pirated edition was 
Sy eietti in the same year, and later editions were 
d at Frankfurt i in 1598 and Berlin in 2 
Succinct abstracts in English of 1 and 2 on the 
ome on ractice of plastic surgery are provided in the 
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comes... , London, 1687. The original plates, 22 in all, have 
been reproduced from the first edition. 
The original editions are very scarce, and this excellent 
book serves as a worthy substitute for interested persons. 
The biographical material is detailed, covering the per- 
iod from the birth to the death of Tagliacozzi. The pub- 
lishing is excellent in every way. The paper is soft, with a 
non-glare finish, the type is large and easily readable, the 
margins are large and the plates are fine. There is a bibliog- 
raphy of 359 titles and an index of 22 pages. The price is 
modest for such a de luxe volume. 
James F. Batiarp 


A Bibliography of Infantile Paralysis, 1789-1949: with selected 
abstracts and annotations. Prepared under the direction of The 
National Foundation for Infantile Paralysis, Inc. Edited b 
Morris Fishbein, M.D., editor, Excerpta Medica, and Ella M. 
Salmonsen, chief, Medical Department, John Crerar Library, 
Chicago. With Ludvig Hektoen, M.D. Second edition. 
4°, cloth, 899 pp. Philadelphia: J. B. Lippincott Company, 
1951. $16.00. 

When the first edition of 4 Bibliography of Infantile Paraly- 
sis, covering the years from 1789 to „was published in 
1946, plans were already made to keep this compilation up to 
date. The book has now been extended through the year 
1949, and opportunity has been taken to make additions to 
the contributions made in previous years, along with some 
corrections. The work has now extended to nearly 900 pages. 
A complete index, both author and subject, is included, 
adding greatly to the value of the ye A large 
percentage of the references are given in abstract, with an- 
notations. The book is an excellent example of co-operative 
research by the chief editor, a qualified medical-reference 
librarian, and a distinguished scientist. The editors, the 

ublisher_and particularly the National Foundation for 

nfantile Paralysis should be atulated on the new edition 
of this indispensable book so widely used by the medical pro- 
fession, librarians, public-health officials and others. Nothing 
of its kind existed, in such comprehensive form, before the 
first edition was published in 1 utation for ac- 
curate abstracting already established has been upheld in 

new edition. 
The years 1945-1949 have been a productive period in the 
investigation of 1228 Seventeen hundred and fifty 
reports are listed as having been written during these five 
years. 2 deal with the p m of poliomyelitis viruses 
and their differentiation into immunologic types. one 
reads through the list of contributions since 1944, an impres- 
sion is gained of the value of the National Foundation for 
Infantile Paralysis in the advancement of our knowledge of 
this disease. A considerable percentage of the authors con- 
ducted their research under the sponsorship of the foundation. 
Much of the clinical work, was guided by foundation direc- 
tion; and the International Con , the second of which 
was held in nhagen in 1951, indicate the wide interest 
shown by the Foundation in the stimulation of poliomyelitis 
investigation. This book, therefore, not only is a tribute to 
the foundation as one of its finest publications but also in- 
dicates something of the scope of the activities of this organi- 
zation devoted to overcoming one of the most tragic of dis- 
poems one one that has become increasingly widespread in the 
years. 


Henry R. Viets, M.D. 
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books is acknowledged, 
as a sufficient return 


ts. 
regard to all listed books 


Handbook of Medical Management. By Milton Chatton, 
M.D., instructor in medicine, University of California 
Medical School, Sheldon Margen, M.D., clinical instructor 
in medicine, University of California Medical School, and 
Henry D. Brainerd, M.D., assistant clinical professor 

medicine and pediatrics, University of California Medical 
School, assistant clinical professor of pediatrics, Stanford 
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University School of Medicine, and physician in charge, 
Isolation Division, San Francisco Hospital. Second edition. 
12°, cloth, 507 PP» with tables. Palo Alto, California: Uni- 
versity Medical Publishers, 1951. $3.00. 

This second edition of a handbook first published in 1949 
has been brought up to date by incorporating new material 
of 1950. Most of the chapters have been revised and the 
volume has been increased in size. It includes new material 
on ACTH, cortisone therapy, endocrine disorders, the newer 
antibiotic drugs, vitamin Bu and other subjects. The dru 
mentioned in the text have been brought to conformity wi 
the 1950 United States Pharmacopoeia and New and Nonoficial 
Remedies 1950. There has been a careful deletion of nonessen- 
tial and outmoded data. The practice of printing important 
material inside the front and back covers should be discour- 
— as the volume will have considerable use. 

is a good index, and the publishing is excellent. 


Cybernetics: Circular, causal and feedback mechanisms in 
biologic and social systems. Transactions of the Seventh Con- 
ference, March 23-24, 1950, New York. Edited by Heinz von 
Foerster, Department of Electrical Engineering, University 
of Illinois. Assistant editors: Margaret Mead, American 
Museum of Natural History, New York, and Hans L. Tueber 
Department of Neurology, New York University C of 
Medicine. 8°, cloth, 249 pp., with 28 illustrations. New York: 
Josiah Macy, Jr., Foundation, 1951. $3.50. 

This new volume of a standard series contains cight papers 
on varying subjects. Two papers may be especially noted: 
one on digital motions in central nervous system and one 
on the relation of symbolic function in language formation 
and in neurosis. 


A Textbook of Medicine. Edited by Russell L. Cecil, M.D., 
Sc. D., and Robert F. Loeb, M.D., Bard Professor of Medi- 


cine, Columbia University College of Physicians and Surgeons. 
with 204 illustrations and 
Saunders Company, 1951. 


Eighth edicion. 4°, cloth, 1627 15 
40 tables. Philadelphia: W. B. 
$12.00. 

This new edition of a standard textbook on internal medi- 
cine has been thoroughly revised to bring it up to date. 
Twenty new subjects have been included and discussions of 
82 subjects have been rewritten. The authors have succeeded 
in reducing the size of the book by 136 pages without sacri- 
ficing any important material. There is a comprehensive in- 
dex and the book is well published. It should be in all medical 
libraries a prove valuable to all practicing physi- 
cians. 

Connective Tissues: Transactions 7 the First Conference, April 
24-25, 1950, New York. Edited by Charles Ragan, Depart 
ment of Medicine, Columbia University College of Physicians 
and 8 8°, cloth, 164 pp., with 35 illustrations and 3 
8.2 ew York: Josiah Macy, Jr., Foundation, 1951. 


This volume contains the pa 
a new conference sponsored by 
tion. papers concern structure and function of nor 
connective tissue, pathology of connective tissue, fibrinoid 
degeneration, chemistry of connective tissue, polysacchari 
enzymatically modified ovalbumins and the effect of A 
and cortisone on connective tissues. This new series should 
be in all medical libraries. 


with discussion, read at 
osiah Macy, Jr., — 


Die Moderne 8 Schockbehandlung. By Prof. Dr. 
Med. Walter R. von Baeyer, Stadtob dizinalrat, Vor- 
stand der Psychiatrischen und Nervenklinik der Allgemeinen 
Stadtischen Krankenhauses Nürnberg. 8°, paper, 160 pp., 
with 3 illustrations and 3 tables. Stuttgart: — Thieme, 
1951. DM 14.40. 

This monograph on shock treatment 2 disorders 
covers the subject, from a description of methods, ineludi 
insulin, electroshock and other procedures, to a discussion 
the clinical effects of treatment, including cyclic disorders 
and schizophrenia. An evaluation of the modern literature 
is correlated throughout the text, and there are a number of 
— r text 4 * with a 5- 

iography, and t are au and subject i 
monograph should be in all collections on the 
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P der Krankheiten des zentralen und 
en N — By Gerd Peters, Professor der Nee 
ogie ‘ead Psychiatrie an * Universitat Bonn. 12°, cloth, 437 
PP = 214 illustrations. Stuttgart: Georg Thieme, i951. 


~ This new book on the special;pathology of diseases of the 
central and peripheral nervous system is a thorough study of 
the subject. The whole field is well covered, and the pertinent 
literature is evaluated. are indexes of authors and sub- 
jects. The publishing is excellent. The book should be in all 
collections on the su 8 


The Bender-Gestalt and for adults. 
By Gerald R. Pascal, Ph.D., research psychologist, Western 
Psychiatric Institute and Clinic, and associate professor 
psych „University of Pittsburgh, and Barbara J. Suttell, 
S., associate research ychologist, Western Psychiatric 
Institute and 8 * — a foreword by David G. Wright, 
M.D. 8°, cloth, 71551. se * illustrations. New York: 
Grune and 1 

This monograph on a test 2 for the determination of 
the present and immediate severity of psychiatric disorder 
is divided into three parts: quantification; clinical use of the 
Bender-Gestalt test; and a scoring manual. This book should 
be in all psychology and psychiatry. 


Human N — Sy M. D., 
— uman Neoplasms. R. M. 


— rsit Colorado Sc of 
“lot, pp. th 3301 illustrations. Philadel- 
: Lea — Petiger, . 


syllabus describes more common human neo- 
ms, with a correlation of their salient clinical features. 
material is arranged according to the systems of the body. 

Lists of references are 12 to the various chapters and 
there is a comprehensive index. 


Maternal Care and Mental Health: A report prepared on behalf 
te: bo World Health Organization as a contribution to the United 

88 4% welfare of homeless children. 2 

Bowlby, AI A D., consultant in mental health 

Health Organization, and director, Child Guidance Depart- 

ment, Tavistock Clinic, London. 8°, paper, * pp., with 
Geneva: World Health Organization, Palais des Na- 

tions, 1951. $2.00. 

This special monogra nting a study of maternal 
deprivation, discusses — adverse 
and prevention. There is a my ny 159 titles. 
lack of an index detracts from 1 


NOTICES 
ANNOUNCEMENT 
A. — mae Ir., announces the ope 
the practice of internal 
Brookline. 


ng of his 
medicine at ien Beacon 


HARVARD MEDICAL SOCIETY 


The 2 Medical Society will present a program on 
‘pulmonary function on Tuesday, December 11, in Amphi- 
theatre D. Harvard Medical School, at 8:00 p.m. Dr. James 
L. Whittenberger will preside. 

Procram 
Observation~ on Pulmonary Hemodynamics During Anoxia 
— Drs. Benjamin M. Lewis, Florence W. Haynes, 
Richard Gorlin and Lewis Dexter (Department of Medi. 
Peter Bent Brigham Hospital). 
ties of the Lungs During Spontaneous 
r. Jeremiah Mead 88 of Physi- 
3 hool of Public Healt 
Br. James Whittcaberger (Dep in Artificial Res iration — 
ames 2 art ment ysiology, 
ard School of — 


— 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Dec. 6, 1951 


New Methods for Determini 1 —＋ Dead Space 
and Effeetive Alveolar Gas ition in the Anesthe- 
tized Dog and in Man — Drs. "John R. Pappenheimer 
Alfred P. Fishman, and Luis (Department 
Physiology, Harvard Medical School). ~ 


SYMPOSIUM ON PREMEDICAL EDUCATION 
Alpha Epsilon Delta, the national premedical honor society, 

— in co-operation with the American Association for t 
Advancement of Science, Section K — Social and Economic 
Sciences, Subsection Nm- Medicine; the American Society 
of Zoologists; and Beta Beta Beta Biological Fraternit 
will hold a luncheon and symposium at the meeting ‘the 
American Association for the Advancement of Science at 


BRITISH CONGRESS OF OBSTETRICS AND GYNAE- 
COLOGY 


12 British Congress of Obstetrics and Gynae- 

cology wi 
of Leeds July 8-11, 1952. 

- who are interested in attending this should 

a Secretary, the: Hos ble to Brian Jeaffreson, F. R. C. O. G., 

tary, the Hospital for Women, Country Place, 


SOCIETY MEETINGS AND CONFERENCES 
— . 7, 14, 21 A 28 ann — 4. New England Deaconess 
Hospital Clinic. Page 548, issue of October 4. 


Decemper 8-13. American Academy of (ae and 8 lology. 
Page 752 , issue of x 3 


ere 8-22. The Springfield Hospital. Page 832, issue of Novem- 


Decemper 10 anv 13. Lowell Institute Lectures. Page 752, issue of 
November 8. 


Decemser 11. Boston City Hospital House Officers’ Association. Page 
$32, issue of November . N 


Decemper 11. Harvard Medica! Society. Notice a 


22 11. Springfield Academy of Medicine. * 874, issue of 
vem q 

17 11-19. International Congress on Mental Health. Page xiii, 
issue of July 26. 

aon ong | 12. New England Pediatric Society. Page 832, issue of 


Decemper 13. Pediatric Problems of the Gensel Practitioner. Dr. 
{pane Marvin Baty. Pentucket Association ysicians. 8:30 p.m, 


— 144 15. Association for Research in Nervous and Mental 
Disease. Page issue of June 21. 


Decemper 28. Symposium on Premedical Education. Notice above. 


2 7, Fesauvany 25 anp Aran 15. Massachusetts Society for 
Research in Psychiatry. Page issue of November 15. 


January 9. Essex North District Medical Society. Page 832, issue of 


mber 


2— * 26, Mascz 25 Arat 24. Norfolk District 
Page 710, issue of November 1. 
. — 1 Sufolk District Medical Society. Page 669, issue of 
October 25. 


Marca 12 astern New York Radiological Society. University 


. Northe 
Club, Albany, New York. 

Marcu 31-Arau 4. Fifth American Congress on Obstetrics 
Gy Page 


832, issue of November 2 
May 1-3. American Goiter Association. St. Louis, Missouri. 


Jury. Commonwealth and Empire Health and Tuberculosis Con- 
ference. Page 792, issue of November 15. 


Jury — Thirteenth British — of Obstetrics and Gynaecology. 
Notice above. 

Juty 14-19. International Congress of Physical Medicine. Page 998, 
issue of June 28. 


Serremper 7-9. Combined session of the New Hampshire and Vermont 
Medical Societies, Mount Washington Hotel, Bretton Woods, New 
re. 


District Mepicat Societies 
ESSEX NORTH 
January 9. Pentucket Club, 111 Main Street, Haverhill. 
HAMPSHIRE 
January 2. Veterans Hospital, Northampton. 
Maacu 5. Cooley-Dickinson Hospital, Northampton. 
May 7. Annual Meeting. Jones Library, Amherst. 
(Notices concluded on page xoii) 
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